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MAGNOLIA METAL 


IN USE BY 


Eight Leading Covernments. 


BEST ANTI-FRICTION METAL FOR 


High-speed Engine, Dynamo, Rolling-~Mill, Steamship, 
Railroad, Saw-Mill, Cotton-~Mill, Paper~Mill, Woolen-Mill, 
Silk-Mill, Jute-~Mill, Rubber-Mill, Sugar-~Mill, Flour-Mill, 
and all Machinery Bearings. 


MAGNOLIA ANTI-FRICTION METAL CO., 


Owners and Sole Manufacturers, 


74 Cortlandt Street, NEW YORK, 


ENCINES. 


High Pressure Boilers. 
Complete Power Plant. 


Estimates and Drawings Submitted. 


WESTON ENCINE CO., 


PAINTED POST, N. Y. 


REPRESENTATIVES: 

JULIAN SCHOLL & Co., GEO. D. HOFFMAN, 
126 LIBERTY ST., 82 LAKE ST., 
NEW YORK, N. Y. CHICAGO, ILL. 
H. M. ScIPLE & Co., 3rd and Arch Sts., 
PHILADELPHIA, PA. 


vustor-C Oo K Fe —comcusie 


F. J. & H. R. POOL, 





London Office, 75 Queen Victoria St. 
Chicago Office, 41 Traders Building. 


WESTON 








Western Reserve Building, CLEVELAND, OHIO. 








CRAHAM TWIST DRILL & CHUCK CO., Detroit, Mich., 
Sole manufacturers of GRAHAM’S PATENT GROOVED SHANK TWIST DRILLS and 
CHUCKS. Endorsed by progressive mechanics everywhere. Send for Catalogue. 


PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
ne BEST 
AND 


CHEAPEST. § 


The list retail price of this Buckle is less than one-half the ‘ 
wholesale price of ‘inferior goods when we commenced to manu- 
facture, and dealers, even in small towns, find it profitable to carry a stock to sell withiron for tie rods 


CLEVELAND CITY FORCE & IRON CO., Cleveland, Ohio. 


J. C. SLOCUM, D. E. 
CONSULTING ENGINEER, 


ECONOMICAL AND SMOKELESS COMBUSTION, EXAMINATIONS, 
SUPERINTENDENCE. 


235 La Salle St., Grand Pacific, - 








TESTS, REPORTS, ESTIMATES AND 


CHICAGO, 


CHICAGO, ILL. NUMBER 50. 


‘THE ACME 


Safety caaty Wheel 


PATENT METAL CENTRED 
EMERY AND CORUNDUM WHEEL. 


10 to 36 Inch Diameter. 
We also make 


Solid Emery & Corundum Wheels, 


THE “SAFETY” FEATURE of this wheel 
is shown in the sectional cut, the material 
being dovetailed into the metal, insuring im- 
munity from danger in case of Wheel bursting 
We have run a split wheel 2,800 revolutions pet 
minute, the metallic centre retaining the ma- 
terial in place.. 


Water Wheels, Cup Wheels 
and Special Shapes to Order. 


SPECIAL ATTENTION TO SAW GUMMERS. 


Discount on all Centers Returned for Refilling 
This means Economy. Descriptive Circu- 
lars, Price Lists and Catalogues 
Mailed on Application. 


TME 


Acme Safety Emery Wheel Co., 


Foot of Leib Street, 
DETROIT, MICH. 


ewepullscd. 


DOVER, QUEEN’S RUN, STANDARD, 
SAVAGE AND WALLACE, 


MANUFACTURERS AND SHIPPERS 


FIRE BRICK, FIRE CLAY. 





171 Merwin Street, 
CLEVELAND, OHIO. 


ae FIRE BRICK WORKS, 


SHARON, PA. 
siuica jf ( No. 1. | 
No. 1 Silica Brick. No. 1 Mill Brick. 


SILICA ele FOR ROLLING 
MILLS AND STEEL SMELTING 
FURNACES, FIRE CLAY. 








SHARON. PA 
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ESTABLISMED 30 YEARS. 


WM. B. POLLOCK & COMPANY, 


Woungestown,. Ohio, 


MANUFACTURERS OF 
S'TrEsEsX. EVER WZ 


mow BOILERS “See 


Contractors for the Construction and Erection of rr a AVY Fe # ATE wo R K., 


For Blast Furnaces, Rolling Mills, Steel Works, Mines and all purposes. 
RIVETED LINE PIPE A SPECIALTY. 


—STILWELL’S — 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will prevent scale in steam 
boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 














L. SPENCE & SON, 


Manufacturers of 











: io : ie ~<a : bee 
STATIONARY ENGINES, 20 TO 100 H. P. 
Portable Engines, 
THRESHINGC MACHINES, 
——aAND-—— 

Large Engines for Rolling Mills and Blast Furnaces. 
Send for illustrated catalogue. 


Martin’s Ferry, Ohio. 





This cut is the tac-simile of the appearance of the shelves ot a 
No. 5 Heater at work on ordinary lime water when the door was 
removed after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES, 





Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 








THE KILBOURNE & JACOBS MFG. C0., Columbus, Ohio, U. 5. A ity 


Furnace and Foundry 


- - Coke, 


The only Coke you can buy and know you 
are getting the best that can be manufactured. 
All our works in the heart of the Region, within 
four miles of Connellsville, Pa. 


CAPACITY, 3,000 TONS DAILY. 


W. J. Rainey, Cleveland, Ohio, 


MAIN OFFICE: 
MERCANTILE BANK BUILDING. 


j - a 
Largest manufacturers in the United States of Wood and Steel Wheelbarrows, Charging Barrows, | GAS wd GASOLINE ENGINES 
Dump Carts, etc. Goods guaranteed superior to any others upon the market. Prices moderate. | afi 
Write us for catalogue and prices before purchasing elsewhere. STATIONARY and PORTABLE. All Sizes. 


Dwarfs in Size, but 
Giants in Strength. 






















sampler $1.50, prepaid. Rebate on order of $25.00 or over. Write us. 


CLA RK ce Cco., Mfrs. Advertising Specialties in all Materials. 
ad ed CHICAGO, /LL. 





WANT TO TICKLE YOUR TRADE? Send ‘em one of our Elegant Specialties. They 
are PERMANENT “‘ ADS” and indispensable to every Business Man. Complete set 






Every Engine 
Gaaranteed. Full 
\ articulars free by mail 

= ; ention this paper. 





323 and 325 DearBsorn Sr. - 











TAYLO vendita be. Ce 


The best material for Stay Bolts, Piston Rods, Crank Pins, Etc. LECTROTYPE 


Used by leading railroads. 


Sole Representatives in the U.S. B, M. JONES & CO. & = @ia-vuil veneer 


BOSTON: Nos, 11 and 13 Oliver Street. NEW YORK: No. 143 Liberty Street. S& FRANKFORT, 57 


























VoLuME XXV. CLEVELAND, O. 


THE 


WEEK IN IRON CIRCLES. 


GENERAL FEATURES. 

The dwindling of demand for pig iron in December is 
out of joint with the returns of stocks on the first of the 
month, these showing that coke iron on hand was 57,000 
tons less than on Noy. 1. The steadiness of consump- 
tion and its excess over production have been a conspicu- 
ous feature of the market throughout the fall. In the 
four months from Aug. 1 to Dec. 1 the bituminous or 
coke stocks of pig iron in the country dropped from 618,- 
000 to 368,000 tons, indicating that consumption had been 
in those four months 250,000 greater than the product of 
the furnaces. In spite of the report here and there, of a 
weakening of prices on raw iron, producers assert that 
the statistical phases of the situation are strongly with them, 
that the opening of the year will show an inquiry more 
than compensating for present quietness. From Chicago 
come denials of the report that Southern furnaces are gen- 
erally cutting prices in that district. It is asserted that 
with the exception of smaller companies, controlling four 
or five stacks, there has been no cutting of prices in Chi- 
cago or the Northwest. The situation at Pittsburg is 
practically unchanged. Bessemer is weaker, and while 
sales are not numerous, neither side of the market making 
any decided move, $13.85 is the basis of current transac- 
tions, and’a large lot shaded that price a little. The billet 
market is featureless. For deliveries running through the 
first quarter of ,93, $22 has been quoted on ordinary 
lots. There is very little buying, all the larger customers 
of the billet mills having covered their needs for some 
months tocome. ‘The steel rail demand that was counted 
on to materialize by the closing month of the year is still a 
futurity. The closing of the Bethlehem and Scranton, 
Pa., rail mills, following the cessation of operations by the 
Illinois Steel Co., reflects the situation. The return of 
Edgar Thomson to rails will only last until the first of the 
year. Only two or three mills are now rolling rails, and 
they areample. It appears that the railroads are able to 
wait much longer than was counted on, when the $30 
basis was established. Structural operations are fully up 
to the usual volume at this season. Elevated work, 
bridges, marine construction, architectural work—all con- 
tribute to the demand, and the mills are able to secure 
fairly remunerative prices. In some departments of the 
finished iron and steel trade there is a lagging of demand, 
a condition that must change soon, if prices are to be 
maintained. In the season of quiet that is now before 
them, the cast iron pipe founders are reported to be renew- 
ing the efforts made some months ago to stop the ruinous 
cutting of prices that has long prevailed. A consolidation 
that shall include makers of sewer, water and gas pipe, is 
proposed, taking in both cast iron and wrought iron pipe 
concerns. In the Connellsville region, coke shipments 
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CHICAGO, ILL. NUMBER 50. 
for the last week were the largest of the year, with but two 
exceptions—reaching 7,403 cars. This indicates a steady 
furnace demand. 


THE CLEVELAND OUTLOOK. 


The preliminary queries about the prices of iron ores 
for next year are already heard, but there is neither ability 
nor disposition to make any response approaching definite- 
ness. Ore men will tell such a questioner that they can’t 
see how prices can be made any lower, and vessel men 
will answer for their side of the calculation that there 
would be no money in freights appreciably below the 
average of the past season. Ore sellers are taking care- 
ful note of the pig iron reports, with their showing of con- 
tinued reductions in stocks, as indicative of an improving 
outlook for the furnace interest, but pig iron producers. do 
not find anything in current prices to warrant more than 
the hope that the market will not slide back into t..c old 
rut. Furnacemen, moreover, are disposed to be delib- 
erate in their ore buying, feeling that the advantage in 
that end of the market will continue to be with the buyer. 
Four figures would come very close to covering the ore 
sales of the past week and there is therefore no occasion 
to note quotations. 

Furnace firms in the valleys and in the Pitts- 
burg district contributed their share to the re- 
ductions of raw iron stocks in November, these being 
quite evenly distributed among the various districts. The 
weakening of Bessemer, after a month of comparative 


Pig Iron. 


strength, has brought transactions to the basis of $13.25 
at Valley furnace, but makers are not pushing sales. 
There is a disposition to await developments. No. 1 
foundry is quoted at $14.75 Valley furnace, but this price 
has been shaded a quarter of a dollar on the larger trans- 
actions. The pending deal, that would put leading Val- 
ley stacks under one management, is not likely to go 
through, from last accounts. Owners of the properties in- 
volved are not disposed to recede from their asking price, 
and the syndicate insists on doing better. 

There is no change to note from a week ago, 


Finished ‘ ° , ‘ ‘ 
in prices on finished material, nor is the pace 


Iron, etc ° ‘ 3 
of mill operations lessened. Structural ma- 


terial is a trifle lower, where desirable contracts are fig- 
ured on, than was the case in November, but the mills 
are not so put to it for orders as to make any material 
shadings. Plates have been in fair demand in the week 
just ended. For the Centurion, which F. W. Wheeler & 
Co. are building at Bay City, 800 tons of plates were se- 
cured by Cleveland bidders, 600 tons to the Condit-Fuller 
Co. and 200 tons to the Otis Steel Co. Cleveland buyers 
of billets, who have been in the market the past week, 
have had $23 on delivered billets quoted them, or $22.05 
at Pittsburg mill. The pressure on sheet mills for light 
sheets has eased up somewhat. Galvanized sheets are 
in better supply, but 70 per cent. off is still quoted. 











THE CHICAGO OUTLOOK. 
[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.] 

The market has been experiencing the usual December 
dullness, and sales have been few, and, except in one or two 
instances, for small amounts. A sale of 1,500, and one of 
1,800 tons are reported for delivery first half of ’93, but 
aside from these, most of the business has been done in 
lots of carloads and 100 and 200 tons. _ Prices have been 
fairly well maintained, some of the smaller Southern fur- 
naces making concessions, however. Sales of Lake Supe- 
rior charcoal have been small, with a bottom figure of $17. 
Several large inquiries for lots of from 1,000 to 5,000 tons 
have been received, but it is hardly expected they will 
develop into sales before the first of the year. 

Bar Iron.—Sales have been only moderately large, 
with no change in prices, which are quoted at 1.65c and 
1. 70C. 

BILLETS AND Rops.—The market has been quiet, and 
sales aggregate comparatively only a small amount. Quo- 
tations remain unchanged at $24.75 to $25.00 for billets, 
and $33 to $33.50 for rods. 

RAILs AND TRACK SuppLies—The situation is a very 
qu‘et one, orders being small and only for immediate re- 
quirements. Prices are as last reported. Rails, $31.00 
to $32.50; track bolts, 2.75c to 2.80c; spikes, 2.05c to 
2. 10C 

STRUCTURAL IRon.—No sales of any magnitude are 
reported, although there are one or two jobs in prospect. 
Beams are again a little weaker, the bottom price having 
dropped. Beams and channels, 2.35c to 2.50c; angles, 
2.15C to 2.25c; sheared plates, 2.20c to 2.35c; tees, 2.50C. 

PLates, Tupes, Erc.—A good demand is reported 
for boiler and tank plates, and other grades are selling 
fairly well. Prices are as last reported. Tank plates, 
2.20c to 2.25c; shell steel, 2.50c to 2.60c; flange steel, 
2.75¢ to 3c; fire box steel, 3.75c to 4c; tubes are selling 
at discounts of 55 and 57% percent., and 62% and 65 per 
cent. 

MERCHANT STEEL.—Business is reported good, sales 
being especially large of tool steel. Prices are unchanged. 
Open-hearth spring, 2.35c to 2.40; tire, 2c to 2.15c; ma- 
chinery, 2.20c to 2.25c; crucible spring, 3.60c; machin- 
ery, 4.75C; tool steel, 64%4c and upwards; Bessemer bars, 
1.85c to 1.goc. 

SHEETS.—The situation is about as last reported, sales 
being fairly large and prices unchanged. Galvanized 
sheets are selling at 70 and 7% per cent. and 70 and 5 
per cent. at the mills, and 65 and ro per cent. and 70 per 
cent. from store. Black sheets are quoted at 3c f. o. b. 
Chicago. 

Otp Rais, Scrap, Erc.—The market has been very 
dull, little business having been transacted. Prices are 
the same as reported last. Old rails, $17.50 to $18; old 
wheels, $14; old steel rails, $12 to $13; No. 1 forge, $14; 
No. 1 mill, $11; turnings, $8; mixed steel, $9 ; coil steel, 
$13.50; leaf steel, $14.50; low tires, $14.50. 





GENERAL MARKET RESUME. 


[SPECIALLY REPORTED FOR THE IRON TRADE REVIEW.] 

Prices are a shade lower on some descriptions 
of iron. In Bessemer sales have been made 
at a concession from last week’s quotations and $14 is now 
the top of the market. Deliveries extending into Febru- 
ary are on the basis of $13.85 Pittsburg, and one round 
Soft steel is still weak and 


Pittsburg. 


sale is reported at $13.75. 
billet transactions are reported at figures lower than have 
been quoted on actual sales for some time, a 10,000-ton 
purchase, with deliveries to April, being made at $22. The 
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market is a waiting one, and the basis of prophecy as to 
conditions 30 days hence is so uncertain that even sellers 
are not anxious to make contracts far ahead. ‘The return 
of Edgar Thomson to rails relieves the billet market some- 
what, but it is only a case of being saved from a more un- 
promising condition. In manufactured iron and steel and 
in structural material there is continuing activity, making 
the situation as a whole, far from bad. 

If there has been any change since our last 
report it is in the direction of less activity. 
The usual number of small orders are coming in, but the 


Detroit. 


buyer who wants upwards of too tons is the exception. 
Some few sales have been made of low grade Southern 
iron for prompt delivery, and a little inquiry for silveries ; 
beyond this the coke iron business is very dull. Lake Su- 
perior charcoal is the strongest, but buyers are backward 
about paying the advance recently made. What business 
has been done has been at full figures, but no large orders 
have been placed. However, it is not to be expected that 
the demand will be large so soon after the close of naviga- 
tion on the Jakes. The inquiry is still active for finished 
material. The car works and shipyards are running full, 
but some little weakness is shown on account of active 
competition except where mills can make prompt ship- 
ment and of extra quality. 

. ..... During the past week the volume of business 
acme been, perhaps, a little larger, but the ten- 
dency still remains to act conservatively and await devel- 
opments. 
contracts, proves that the melt is not materially reduced. 


The pressure to get forward iron on existing 


The short season of quiet following the long continued 
active demand, gives a little the appearance of weakness 
in spots. Those who have cut the full price in Southern 
irons have been smaller sellers, whom a few good sized 
orders would fill up for several weeks. ‘The larger pro 
ducers still have orders, sufficient, on most grades, to take 
their product through the winter. The feeling is, that if 
business continues up to its normal limit after the:first of 
the year, there must be further strengthening in pig iron, 
owing to the reduction of stocks without any correspond- 
ing increase in output. It all depends on the course of 
general business throughout the country after the turn of 
the year. It is undeniable that many enterprises, either 
planned or actually begun, have been suspended since the 
election. There are those, however, who think this is not 
an unmixed evil. If we do not have as many mawufact- 
uring plants, there will be less danger of over-production 
and ruinous domestic competition. ‘The 
during the past week have been mostly for Southern iron, 
of which two or three thousand ton lots have been sold, 
with a fair run of smaller orders. Buyers, in some cases, 


were able to shade regular prices asked by the leading 


sales effected 


furnace companies. 
There has been a number of sales in the past 


week of 300 to 500 ton lots, mostly Southern 
coke iron. Most of the Southern furnaces are holding 
firm at prices quoted elsewhere, although the majority of 
these orders have been taken at cut figures made by the 


smaller furnace companies. 
The market is featureless. 


holding of orders is affecting values, and rumors 
are afloat of shaded prices being accepted by some of the 
leading Southern companies, indicating that the market is 
There is no doubt but it will re- 


St. Louis. 


Prolonged with 
Louisville. 


a little ‘‘top heavy ”. 
quire a continued heavy buying movement to keep values 
up to the recent advance, and the probabilities of this 
have been somewhat discouraged by the experience of the 
past few weeks. Prices remain substantially the same. 
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A VALLEY COMBINE. 

The report that a syndicate of New York capitalists is 
negotiating for the purchase of the rolling mills and blast 
furnaces in and around Youngstown, lacks detail, thus 
far ; but it is true that such a movement is on foot. There 
will be no surprise among iron men at the announcement. 
It is a time of big things in iron and steel manufacture. 
Single mills cannot compete any longer with the big con- 
cerns that have added to the advantages of the most im- 
proved machinery and a mammoth scale of operations, a 
wage scale here and there cutting under the union stand- 
ard. The Wheeling district found that a union of inter- 
ests, with its economies of manufacture and distribution, 
was necessary to meet the prices of the Carnegie aggrega- 
tion. The Union Iron & Steel Co. was the valley’s par- 
tial answer. Now that steel is rapidly taking the place of 
iron, the iron mills of the valley are to be put in line, in 
view of the billet product of the Ohio Steel Co. that will 
be available within the coming year. 

The mills and furnaces of the Brown-Bonnell Iron Co., 
the Andrews Iron Co., the Brier Hill Iron & Coal Co., 
the Mahoning Valley Iron Co., the Ohio Iron & Steel 
Co., and the Andrews & Hitchcock Co., and the mills of 
the Youngstown Iron & Steel Co. at Youngstown, Girard 
and Warren are in the negotiations said to be pending. 
The amount asked for these plants is reported to be $7,- 
000,000. Reports have been going that the Carnegie 
Co. had a hand in the deal, but these are without found- 
ation. The Carnegie interests are already sufficiently 
vast for effective management. 

CO-OPERATION IN STEEL CASTING. 

As was brought out in a symposium in a recent issue of 
The Iron Trade Review, there has been a rapidly increasing 
use of steel castings in the United States, within the past 
year. Yet with the growing demand, there has been a 
multiplication of sources of supply, and the sharp compe- 
tition and ‘‘bad guessing,” as some of the guessers 
admit, have led to a demoralization for which the only 
remedy is in association. It is not so much a price 
list that is wanted—it would not be adhered to, if it 
were made—as a better understanding by steel cast- 
ings men of each other and of conditions that are 
common to the operations of all. It is not proposed 
to pool business secrets, but to establish such a spirit of 
comity as shall put an end to the loss of money by one 








firm, to the sole intent that its neighbor may not be given 
a chance to make any. What may be done on this line is 
well told in Mr. Birkinbine’s address before the Foundry- 
men’s Association, printed in another column. 

Steel castings manufacturers of the country are all in- 
cluded in the invitation to the January meeting in Phila- 
delphia, and whatever detail they desire on the subject will 
be furnished cheerfully by Mr. Howard Evans, of J. W. 
Paxson & Co., Philadelphia. 


‘*‘RECKLESS’’ CAPITAL MUST SUFFER, NOW. 

To take the time to quote to a Free Trader the facts 
about the conditions in the United States under a pro- 
tective tariff, doesn’t make one hair white or black. He 
immediately shoots off tangentially into vapory generalities 
and ultimately lands on the mist-bound coast of the ‘‘ Mar- 
kets-of-the-World.” When we read this in the American 
Artisan, of Chicago, prompted by some recent remarks 
in these columns, we felt a moving to hire a missionary 
and start him west in search of the author, but cuz dono 
got the better of the impulse, and there’ll be no mis- 
sionary : 

The majority of the people, who we assume have a certain 
amount of interest in the country’s prosperity, have decided 
that our contemporary’s proteges are making life a little too 
burdensome for such of them as do not enjoy the privilege of 
a government partnership, and they propose to re-adjust the 
tariff, which enables the proteges aforesaid to make good 
profits, while in many cases they pay starvation wages. The 
revision, as our esteemed contemporary observes, will proba- 
bly be of an annihilatory character in instances where the in- 
dustry affected is of such an extremely exotic nature as to 
make its support a matter of injustice to the general con- 
sumers. It isright that it should be so. We need ask no odds 
of the world in any line of manufacture which our facilities 
and resources enable us toundertake. The intelligence of our 
labor will guarantee “ good profits” to the heads of such con- 
cerns and the regular market rate of wages to themselves in 
the same way after the “ unloading ” shall have occurred, as it 
does to-day. No more and no less. The workman has shown 
by his action that he appreciates this. The temporary dis- 
turbance before the end comes, the people responsible for the 
existing conditions must bear with fortitude, just as a diseased 
patient whose malady has been brought about by his own 
recklessness ought not to complain if the physician’s drastic 
remedies sit heavily upon his stomach. 

Now let us elucidate for a moment: It is evident 
that some revenue reformers don’t take the rosy view 
of those of their kind, who assure us that only fools or 
knaves really believe that there is to be any disturbance of 
business or the industrial status by the ‘‘ reform” of the 
tariff. We infer, moreover, that industries are ‘‘ support- 
ed” in some occult way, and that industries haven’t any- 
thing to do with supporting the people who are employed 
in them. The ‘‘ general consumers” we judge to be a 
race of people, who are tucked away somewhere about 
the country, and whose business it is to consume; they 
don’t produce anything, and hence it is their particular 
business to fight everything that tends to help producers. 
We believe the discovery that they are a separate species 
of the genus American was made by a member of 
the Cobden club specially imported for the purpose. 
‘Starvation wages” are those at Homestead, of which 
we heard last summer, averaging among the 350 men for 
whom the strike was made, a greater annual income than 
four-fifths of the lawyers, preachers and professors of the 
country get. 

The ‘‘intelligence of our labor” is probably an acci- 
dent, and has nothing whatever to do with the exceptional 
rates of wages paid in American workshops. ‘The ‘‘ regu- 


lar market rate of wages,” we take it, has no reference to 








6 THE IRON TRADE REVIEW. 


the rate paid in the ‘‘ markets of the world.” In this in- 
stance our contemporary undoubtedly means the regular 
market rate in the United States The workman—in very 
large numbers, moreover—‘‘ has shown by his action that 
he appreciates” the conditions on this side of the pond, 
and is quite willing to take his chances on our market 
rate. ‘‘ Recklessness” is altogether too mild a term to 
apply to people who have had the hardihood to invest 
capital in productive industries. The same vocabulary 
that gives us ‘‘robber tariff”, probably would have 
furnished ‘‘ capitalistic criminality ” had our contemporary 
consulted it under the word ‘‘ capitalist.” But drawing 
no finer a point on it than recklessness, these men who 
took at its face, Congress’ invitation to put their money 
into manufacturing, are now to be taught by ‘‘ drastic” 
mesures the folly of their course. Their employes, who 
have been drawing the ‘‘ regular market rate of wages,” 
will meantime, no doubt, enter upon that ‘‘ career of un- 
exampled prosperity and expansion” of which the 
prophets of the stump have told them so recently. 


HARD LINES FOR THE INTER-STATE ACT. 
The Inter-State Commerce Commission has_ been 
thwarted in its efforts to get at the books of the Illinois 
Steel Co. and other shippers. Judge Gresham has decided 
that the commission is an administrative and not a judicial 
body, and that Congress did an unconstitutional thing 
when it required Federal courts to use their powers in aid 
of a non-judicial body. When the Illinois Steel Co. re- 
fused to produce books, which, the commission believed, 
contained eviden e that, through its ‘‘ switching roads”, 
it and a number of Chicago carriers were involved in dis- 
criminations in freight rates, Judge Gresham’s court was 
asked under Section 12 of the act creating the commission, 
to compel the company to answer questions and hand over 
its books. In declaring Section 12 void, the circuit court 
leaves the commission without any means of enforcing its 
demands upon witnesses. And even though Congress 
should invest the commission with power to inflict penal- 
ties for refusal to testify or to produce documents, it is not 
to be supposed that any court would sustain it in an at- 
tempt to compel suspected violators of the law to convict 
themselves. 

Another blow to the effective administration of the 
Inter-State commerce law is dealt in the decision of Justice 
Brewer, in U. S. Circuit Court at St. Paul. He held 
that where two or more roads join to take through traffic, 
they may make arate for through service less than that 
charged between any ¢wo poiats on ether of them. ‘This 
is in direct conflict with the commission’s holding, in a 
number of instances, that while roads uniting in through 
traffic arrangements might make the through rate less than 
the sum of the local rates, the through rate could not be 
less than that for the longest haul on any one of them. 

The soundness of the commission’s position is made 
stronger by its comments in a case involving Southern car 
riers and rates to Cincinnati and other Ohio river points. 
The point made is that when two or more carriers unite 
in traffic arrangements for continuous transit of freight 
under through bills, the through rate made by the joint 
arrangement is the ‘‘long haul” rate referred to in the act, 
and the one which the commission will compare with short 
haul rates, in determining whether the law is being vio- 
lated. 

Northern iron shippers will find an application to con 
ditions that have troubled them not a little, in this para- 
graph from the commission’s decision on cases brought by 
the Georgia railroad commission against the Cincinnati, 
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New Orleans & Texas Pacific Co., the Louisville & 
Nashville and other railroad and steamship lines : 

Carriers cannot create abnormal situations by making rates 
which equalize advantages and disadvantages of localities and 
thereupon claim justification for greater charges on shorter 
hauls on the ground that the lesser long haul charges which 
accomplish such equalization are necessary to secure increase 
in traffic over their lines. 

That is the nub of the whole matter. 
evil which the Inter-State Commerce act was designed 


It touches the 
particularly to cure. When Mahoning Valley iron makers 
pay 1.23 cents per ton per mile to send pig iron to Pitts- 
burg, it is certainly creating an ‘‘ abnormal situation ” for 
Southern roads to carry pig iron from Birmingham at little 
cent per ton per mile. But the de- 
cision of Justice Brewer takes no account of advantages of 


more than % 


locality and practically puts the whole matter in the hands. 


of the railroads, as it was before. 


THE tin plate manufacturers who attended the meeting 
of the iron and steel sheet men at Pittsburg last week, 
After 
putting so much capital into the new industry, they pro 
The St. Louis 


Stamping Co. are now turning out 8,000 boxes a week and 


were not disposed to take any backward steps. 
pose to go ahead on the lines laid out. 


the Morewood Tin Co. expect to have a capacity of 15,000 
boxes a week at Elizabeth, N. J., in the near future. The 
increase in the price of tin plates has been but 60 cents a 
box, under the McKinley tariff, while the tariff increase 
was over twice that amount. Moreover, consumers 
ar2 expressing a preference for the home made article, 
since the Bessemer bars made of high grade American 
ores give better sheets than those from Siemens bars made 
from leaner foreign ores. And yet, with such a record, 
in less than 18 months, American tin plate making is an 
‘*exotic ”, that must be ‘* driven back to Wales where it 


belongs ” 


THE latest Homestead sensation is the story of a plot, 
involving cooks in the Carnegie boarding-house, to put 
poison in the food of non-union men, and cause sickness 
enough to close up the works. It is alleged that it was 
carried into effect tothe extent of causing considerable ill 
ness and was then discovered. One of the alleged con- 
spirators is now under arrest. The late advisory com- 
mittee deny any knowledge of the diabolical conspiracy or 
connection with it. Weshall not be surprised, however, if 
the strikers charge that the poison was used at the instiga 
tion of the Carnegie Co., as a means of turning public 
opinion against the strikers. That would be on a par with 
the story that Chairman Frick, and not Bergmann, did the 


shooting. 


Verdict in the West Superior Coke Case. 

The case of the Lehigh Coal & Iron Co., against the West 
Duluth Furnace Co., on trial at West Superior, last week, ended 
in a verdict for plaintiff for $25,000, the full amount claimed. 
The Lehigh company set up coke ovens at the head of Lake 
Superior and coked Connellsville coal, the West Duluth fur- 
nace agreeing to take nearly the entire output. After a time 
they refused to take the coke any longer, and in their answer 
in the suit just decided say that the coke caused their furnace 
to “still” and ruined their product, so that the Superior Steel 
Co. would not receive their pig iron. They set up a counter 
claim for $50,000 damage. The jury found that the coke fur- 
nished was made from Connellsville coal, as agreed. 


THE Stimmel & Hook Mfg. Co., of Turner, Ill., manufact- 
urers of iron pumps, cylinders and steam specialties, are in 
the market for drills, lathes, foundry supplies and improved 
moulding machinery. F. E. Hook is general manager. 
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AMONG THE IRON MINES. 

The stockholders of the Republic Iron Co. met at the 
offices of the company, in the Wade Building, Cleveland, on 
Wednesday, Dec. 14, in response to President Rees's call. The 
proposition to acquire property on the Mesaba range was dis- 
cussed, inthe light of the conditions as already set forth in 
these columns. There were those who did not feel warranted 
in voting for the proposition, as at present informed, and that 
there might be further investigation it was voted to postpone 
action until the annual meeting, Jan. 18. There was a large 
attendance, and absent stockhelders were represented by 
proxies. 

The Chapin has made shipments of 655,976 tons by water 
this year, 608,345 tons from Escanaba and 47,631 tons from 
This is much beyond any other year except 1890, 
The all-rail shipments, which 


Gladstone. 
when 742,843 tons were reached. 
exceeded 60,000 tons in 1891, will be practically nothing this 
year. 

A correspondent of 7he /ron Trade Review, who has sources 
of exact information, sends us the following: ‘ The recent 
report that the Cerro de Mercado iron mountain in Mexico has 
been sold to C. P. Huntington, of the Southern Pacific railroad, 
is denied by two of the principal stockholders in the company 
which ownsthe mine at present. The property of the company, 
including not only the iron deposits but many thousand acres 
of timber land, is for sale, and has been under option for a 
considerable length of time, but no deal is yet consummated. 
The excessive cost of fuel, added to high-salaried and to a cer- 
tain extent, incompetent superintendents have accumulated 
debts amounting to about $300,000, and left nothing in the 
treasury. With the advent of the railroad, fuel is rendered 
more accessible, and it would seem as though a deposit of this 
sort, situated above the surface of the surrounding country, 
and with such an immense amount of ore exposed, could be 
exploited at a profit.” 

Capt. J. S. Buddle, formerly of the Commonwealth, will make 
a trip to Cape Breton, N. §S., to investigate mining interests 
that are said to be promising. 

The shareholders of the East New York, at Ishpeming, meet 
Jan. 5, to wind up the affairs of the company. 

The Cincinnati mine, on the Mesaba, has a stockpile of 4,000 
tons and will be the first mine to ship over the Duluth & Iron 
Range road. Of 55,000 tons of Mesaba ore contracted for by 
the West Duluth Furnace Co., whose furnace is expected to 
go in blast early in the year, 20,000 tons are to come from the 
Mountain Iron, 12,000 tons from the Cincinnati, 15,000 tons 
from the Biwabik and 8,o00 tons from the McKinley. 

The Chandler and Minnesota mines are to be worked ener- 
Capt. John Pengilly is the new Chandler 
President Bacon, 


getically this winter. 
manager, succeeding Capt. Joseph Sellwood. 
of the Minnesota Iron Co., is quoted as standing in no fear of 
the removal of the duty on iron ore. All-rail shipments early 
in the year swell the Minnesota’s water shipments of 493,714 
tons to 500,363. There are still on stockpile and at Two Har- 
bors docks, over 40,000 tons of ore, making the year’s produc- 
tion the largest yet. 

It is expected that 12 railroad tracks will be put in at the 
Biwabik so that the four steam shovels now on the ground 
may be operated to the best advantage. Itis the intention to 
take all the stripping from the mine the coming winter, and 
300 Duluth & Iron Range flat cars will be available. The 
Mesaba & Northern will also take care of some of the strip- 
ping. 

The Davis mine, formerly Grand Rapids, on the Marquette 
range, has closed down and 60 men are out of work. 

A Marquette correspondent of an Eastern journal writes: 
“ Great difficulty is experienced in unwatering Lake Angeline. 
Forty feet of decomposed vegetable matter, is sadly interfering 
with the arrangement of machinery and choking up the suc- 
tion. The lake is after all merely a pond of surface water col- 
lected from a large area and having no other inlet.. The shaft, 
known as the Lake Superior Hematite Lake shaft npon its 
bank, is now closed down till Spring. All the other shafts 
around the shore are working full force. A deal is under way 
whereby the East New York, Iron Center and Sagman proper- 
ties will consolidate and be vigorously worked. A new district 
known as the South Winthrop, is being opened up under 
bright indications. The old Winthrop lies against a diorite 
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bluff and dips north. The South Winthrop hes against the 
the same bluff, is on the other side and of course will dip 


south.” 


The New Four-Mile Tunnel at Chicago. 

I,ast week Thursday the new pumping station started its 
pumps in connection with the four-mile water works tunnel, 
at Chicago. The pumps are of the latest and most improved 
design, and have a capacity of 40,000,000 gallons every 24 hours. 
They were built and completed over a year ago, and have been 
waiting ever since for the completion of the new tunnel. In 
the night before the pumps were started the tunnel was filled 
with water and it is expected that after two or three days 
pumping water will run clear and can be turned into the city 
mains. This recent addition to the city water supply insures 
against all danger from a water famine for many vears to come, 
as the tunnel is of sufficient capacity to supply a city of much 
larger population than Chicago with all the water necessary. 


ON THE EDITORIAL TABLE. 


Outing for December, contains an interesting article on 
“Athletics in Japan,” from the pen of John A. MacPhail ; 
Wheelman Frank G. Lenz continues his tour “ Round the World 
with Wheel and Camera.” A notable feature is a description 
of “Canadian Winter Pastimes,’ by Ed. W. Sandys, who 
draws a pleasant picture of winter fun and frolic among our 
hardy Northern cousins. A number of fine illustrations ac- 
company the article. 

Century for December falls into the current of the Christmas 
First of all, it hasa beauti- 

In addition to this there 


feeling witha number of features. 
ful and appropriate special cover. 
are five full-page engravings of pictures by American artists, 
on religious themes, besides a frontispiece of a beautiful 
“Madonna and Child,” by Dagnan-Bouveret. 

James B. Scott & Co., of Pittsburg, send a special announce- 
ment to the trade, that while Scott’s extra-coated guaranteed 
roofing tin plate was made by the Welsh for years, it has been 
made in Pittsburg for a year, by themselves. The Welsh 
maker of this brand has quit manufacturing it, the Pittsburg 
firm say, and they have greatly enlarged their factory output. 
A number of letters are printed from Government contractors 
and others, showing their satisfaction with these plates. 

The December Lippincott’s Magazine has for its continued 
story ‘“ Pearce Amerson’s Will,” by Col. Richard Malcolm John- 
ston, one of his best productions. Maj. M. P. Handy, in the 
Journalist Series, tells how he was present at the surrender 
of the Virginius, and got ahead of the other correspondents. 
“An Old American China Manufactory,” “In the French 
Country,” and “ Paul H. Hayne’s Methods of Composition ” are 
other special features. 

The Akron (O.) Daily Beacon and Republican, one of the 
newsiest inland dailies in the country, issued on Dec. 3 a 
52-page industrial edition that was packed with illustration 
and description of the bustling city it represents. Probably 
no city of 30,000 people in the country has more manufactories 
or more diversified industrial life, and this special edition 
heaps credit upon the office sending it out, by its excellent 
editorial and mechanical features, and does Akron simple 
justice in faithfully picturing her resources. 


THE Bridgeport (O.) Smelting Co., recently incorporated, 
are located in the building formerly occupied by the Newman 
Mfg. Co., at Bridgeport, and are engaged in the manufacture of 
car and engine brasses, and mill and machinery castings in 
They furnish any grade of Babbitt anti- 
friction metals desired. B. M. Caldwell is president; F. W. 
Thayer, manager, and E. W. Houser, secretary. 


brass and bronze. 


HEADQUARTERS for the Columbia Spring Co., formed by the 
consolidation of to steel spring companies, some months ago, 
will be established in the Perry-Payne building, Cleveland. E. 
H. Bourne is president. The works of the Cleveland Spring 
Co., the Cleveland branch of the concern, have been extended, 
the output being doubled. 


THE Totten & Hogg Iron & Steel Foundry Co., of Pittsburg, 
are in the market for a second hand 500-Ib, to 80o0-Ib. power 
hammer, all complete, and in first class order, 
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HOW FOUNDRYMEN MAY ADVANCE. 


Mr. John Birkinbine, president of the American Institute of 
Mining Engineers, delivered 'an address before the Foundry- 
men’s Association, at Philadelphia, Wednesday evening, Dec. 
7, which we take pleasure in presenting to our readers. In 
his introductory remarks the speaker referred to the number 
of organizations devoted to the interchange of views on trade, 
business and professional subjects, and to their mighty army 
of members. The four national engineering associations have 
an aggregate membership of 5,500; the Institute of Mining 
Engineers enrolling 2,500 members, representing every state 
and territory except three, and the foreign membership being 
I2 per cent. of the whole. Those who participate in the meet- 
ings have special advantage in hearing the oral discussions, in 
sharing the social intercourse and in getting the benefit of the 
“after blow,” in which the subjects discussed in public are 
talked over in groups. 

It seems to me, said the speaker, that the Foundrymen’s 
Association is in position to bring to its members profit in 
some such manner. Prior to its organization you knew of each 
other by occasional competitive bids, in which all could not 
be successful, and while animosities may not have been 
developed, the sentiment of good fellowship was seldom 
encouraged by such contact. 

Outside of a casual acquaintanceship there was nothing in 
common between men who were contending each in his own 
way to solve the same problems, until by organization they were 
brought into personal contact. Individuals are prone to reach 
conclusions from different standpoints, or to accomplish 
results by different methods; sometimes it is the method, at 
others, the man who is successful. 

We can scarcely blame our foundrymen for wondering how 
another, who is a practical stranger, can produce castings and 
pay freight on them to distant points, at such low figures as to 
bring either the apparent sanity or honesty of the low bidder 
into question. But when these two meet in social intercourse, 
and exchange confidences, A finds B not only sane, but brilli- 
ant, and is convinced that the iron entering into the castings 
was not stolen ; he finds in B a genial companion who knows 
how to buy, and what kind of a mixture to make, who handles 
his men to advantage, employs labor saving methods, and uses 
material to the best purpose. I do not mean tosay that B tells 
A all that he knows, or that A will find all of B’s methods 
practicable in his own foundry, but by such conferences each 
learns from the other, and either A will in the future come 
closer to B’s figures, or B will learn sufficient from A or subse- 
quently from experience not to “do so again.” Perhaps some 
may consider this swapping of data as disadvantageous, but 
this is too narrow a view. If the low bidder makes money he 
will not long be permitted to monopolize his short cuts; if he 
loses, his example may be a beacon to warn away others; but 
as a comparison of charts and logs may help navigators, so an 
evening devoted to business discussion may be useful to foun- 
drymen. The numerous details of shop practice, the possible 
economies in supplies and labor are helped by personal con- 
tact,and each member may carry away from a meeting data 
which may be of service in many ways. 

Perhaps as an engineer, I am expected to say something 
concerning the strength and adaptability of iron as to speci- 
fications in which those of us who design or plan work, show 
you how much more we know about mixing metals and cast- 
ing them, than you who devote all your time to this specialty. 
If I attempt this, I should demonstrate another value in your 
organization, for in any discussion upon some of the speci- 
fications, which are issued for material, I fear the specifications 
would suffer. 

Personally I doubt the propriety of an engineer generally 
prescribing the material of which a casting is to be made, the 
method of producing it, and the tests to which it is to be sub- 

jected. There are cases where the chemical composition, or 
the special grade of iron entering into castings or the details 
of their manufacture should be designated, but in most instances 
itis better for an engineer to confine his requirements to the 
character of the casting, and the tests which the metal must 
stand. I remember some years ago, an instance where some 
water pipes were supplied by a reputable firm. The appear- 
ance of the pipes was satisfactory, they stood the hammer test 
under the required hydrostatic pressure, but a broken pipe 
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exhibited a honey-combed structure. The manufacturer was 
accused of using poor material; the inspector was assailed for 
being in collusion with the manufacturer, and the engineer 
was criticized for failing to specify just what iron was to be 
used. An investigation showed that the iron used was good; 
test pieces exhibited ample strength and drilled easily. Pipes 
which withstood extraordinary pressure were then broken, and 
the same defect was still found. The cause was claimed to be 
that the blacking which was too good or applied too freely, 
prevented the occluded gases from escaping. Now, a specifi- 
cation tabooing cinder pig, or specifying certain irons, would 
not have overcome the trouble, but the lesson learned was not 
lost on the manufacturer and had the Foundrymen’s Associa 
tion then been in existence, he would undoubtedly have helped 
other foundrymen, by explaining his difficulty and how he 
overcame it. 

Officers of the United States Government are considered as 
being extreme in their specifications, and in the matter of 
guns, they indicate not only the metal to be used, but the 
mode of manufacture. Whether the Government engineers or 
the foundry was at fault in the instance about to be quoted, | 
do not know, but some years ago, a number of cast cannon 
were brought from Fort Delaware and sold as scrap. To admit 
of these being cut on a lathe so as to be melted, it was neces- 
sary to remove the trunnions. To the surprise of the pur- 
chaser, he found that these trunnions, ro inches in diameter, 
could be broken off with a few sledge blows, the fracture 
revealing the fact that in casting the cannon, thin plates of 
wrought iron with a series of holes punched in them, had been 
placed over the openings of the trunnions to keep the slag 
out. The result of this was that the trunnion was attached to 
the body of the gun chiefly by the metal which filled the holes 
in the thin plates, and the gunner who discharged such a gun 
ran more risk than the man who stood in front of it. 

Do not misunderstand me as wanting in appreciation of the 
value of a knowledge of the chemical composition or physical 
characteristics of different pig irons. On the contrary, I believe 
that the more a foundryman or an engineer knows of these, 
the better is he equipped for his work. I, however, think 
there is no better opportunity offered for a dissemination of 
this class of information than through just such organizations 
as you and I are connected with. It is not very long ago that 
but limited attention was given to the chemical constituents 
of iron, different makes being rated by the color and character 
of the fracture, the sound of the pig when struck, or by certain 
bending tests, either hot or cold, after the iron had been made 
into a bloom or bar. Some of these apparently crude tests are 
much used to-day, and it is remarkable how close a determina- 
tion can be made by a person well versed in examining pig or 
manufactured iron. 

As the chemical reaction which takes place in a blast furnace 
when smelting iron ores came to be better understood, and as 
the development of our steel industry acquainted us with the 
influence which fractions of one per cent. of carbon, phos- 
phorus, silicon, sulphur, manganese, etc., have upon metals, 
the necessity for a chemical laboratory at, or within easy reach 
of blast furnaces was recognized. And as the requirements of 
the steel works demanded specific compositions of iron from 
the furnace, the furnace manager in turn, required from the 
miner, ores of known composition, and the laboratory is now 
not an unusual accompaniment of a mining enterprise. So the 
necessity of producing steel of certain compositions has had 
the effect of demanding somewhat similar conditions from iron 
founders and the critical investigations by chemical analysis 
of the character of pig iron used, accompanied by physical 
tests and even microscopic examinations, are often associated 
with a foundryman’s duties, the tendency of the times is to 
require more of this. Where can information as to the results 
which follow the melting of pig irons of different qualities or 
characteristics, be better gained than in an association of gen- 
tlemen, who meet together for the purpose of advancing the 
industries’ in which they are engaged, for it is not only to 
become acquainted with the results that follow certain compo- 
sitions, or physical features in pig irons, but it is also the 
elimination of certain delusions, which assume that for specific 
reasons certain combinations exert peculiar characteristics. 
As I understand the problem before you, you not only wish to 
know what peculiar iron is best for your purposes, but why it 
is the best. 
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Perhaps I may be excused for asking and answering the 
question, Is there a field for a Foundrymen’s Association? I 
admit that as a rule the casting of metals is not appreciated as 
a business requiring a wonderful amount of ability, but on the 
other hand I claim that a careful investigation will demonstrate 
that in iron founding alone, there is opportunity for the use 
of the highest mechanical skill, the best efforts of economic 
management, and in many cases ability of a high order in the 
fine arts. It was my privilege, lately, to see a single casting, 
part of a hydraulic press, for the production of which it was 
necessary to melt and pour at one time, 150 tons of iron. Also 
about the same time, I examined Some small castings of ani- 
mals, which were done in such a style as to fit them for exhibi- 
tion inany parlor. Then, too, the intricacies of patterns which 
some of our machine and engine castings require, show that a 
master mind is necessary to mold and successfully pour them, 
so that they do not break by shrinkage and so that blow holes 
are distributed in such manner, as not to show in subsequent 
treatment. The production and sale of cast iron water and 
gas pipe, of chilled car wheels and chilled plows, at a price so 
little in advance of that of the iron entering into their compo- 
sition, will, if analyzed, show that they each exhibit triumphs 
of mechanical genius and good management, when the narrow 
limits and severe tests of the specifications are considered, 
The American chilled car wheel is a most noticeable instance 
of this. With its hub soft enough to be bored, its tread as 
hard as the founder can make it, its chill uniform, its peri- 
phery forming a true circle, and the wheel evenly balanced 
throughout, it offers a problem to a novice, which when taken 
in connection with the drop test, the mileage requirements, 
and the low price paid for these wheels, would appear discour- 
aging. Messrs. A. Whitney & Sons published the results of 
10,000 wheels furnished by that firm in one year, and tested by 
the R. W. Hunt Bureau, of Chicago. ‘“ Out of the 10,000 the 
extreme variation in 8,690 was only % of an inch in circumfer- 
ence, or ,/; of an inch in diameter, and in 881 more it was only 
\ of an inch in circumference, or ,;'; of an inch in diameter. 
Tested by a true ring resting on the cone of the wheel, not one 
was found with a variation of more than ,), of an inch from the 
ring at any point.” 

Such records are not accidental, they show forethought and 
painstaking, which entitle the manufacturers to rank among 
those making great advances. Were we to follow the same 
line of thought through the chilled plow manufacture, the pipe 
works, the architectural iron foundry, the producers of machine 
and engine castings, the stove founders and the manufacturers 
of malleable castings, there would be similar instances to 
record. No farmer can now claim that it was too costly to 
raise crops on account of the expense of his plow. Stoves are 
made so cheaply that a man could not afford to be cold, if it 
were not for the coal combine; and cast iron water and gas 
pipes are now bid for at such rates as to demoralize the expecta- 
tions of the traditional politician, who is always looking for a 
commission. 

I repeat, such an organization as the Foundrymen’s Associa- 
tion cannot but be of service to the trade. But some may say, 
what real good can it do, unless it adjusts prices? Tomy mind 
attempting to control prices is the surest way of doing the 
least good. Few organizations with such a purpose are long 
lived; they usually fracture from within. The general cussed- 
ness of human nature finds no better field for operation than 
in trusts or organizations which attempt to fix and control 
prices, and such associations are the lodestone to draw to them 
the influences which speedily disrupt them. 

There appears to bea sufficient field for profitable discussion, 
and mutual exchange of ideas in the administrative and execu- 
tive features of business management, in the problems of mix- 
ing, melting, moulding and handling, in securing the prepara- 
tion of specifications which are not only to bid upon, but to 
work to, in arranging the relations between employé and em- 
ployer, so that equity and good feeling may exist between 
both, and that each may have control of the forces at his com- 
mand without dictation from the other. In fact there appears 
to be a field sufficient to make the monthly meetings of inter- 
est and value, but if no discussions were had, if no papers were 
presented, and if the Association met merely for routine busi- 
ness and social intercourse, good fellowship itself will prove 
of great benefit, and would alone make the Foundrymen’s 
Association a success. 
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A GREAT SHIPPING RECORD. 


11,214,333 Net Tons Through the Sault. 

The figures given in these columvs, Dec. 1, for ore ship- 
ments through the “Soo” canal in the season of 1892, included 
everything that has gone through the canal the past year. The 
total was 4,376,010 gross tons, Or 4,901,132 net tons, the canal 
office making its reports in net tons. The total tonnage 
through the “Soo” for the season was 11,214,333 net tons, as 
against 8,888,759 net tons in 1891, an increase of 26 per cent. 
If the same percentage gain is made next year, it is evident 
that the new lock cannot be finished too soon. The official 
report, just at hand, gives this tabulation of the traffic of this 
season, as compared with 1891: 


~-Increase-—— 

‘ Per 

1891. 1892. Amo'nt cent. 
VOROEIES rettdiciccceasricn. ORT a. 10,191 12 580 2,389 23 
) Fe | ee Number. 4,981 5,367 886 18 





Tonnage registered Net tons... 8,400,655 10,647,203 2,246,518 27 
2 












Tonnage freight............ Net tons... 8,888,759 11,214,333 2,325,574 26 
Passengers ...... pasddabnennied Number.... 26, 190 25,396 294" 1* 
‘ Net tons... 2,507,532 2,904,266 396,734 16 
Barrels...... 3,780,143 5,418,135 1,637,992 43 

Bushels..... 38,816,570 40,994,780 2,178,210 6 

Bushels..... 1.032,104 1,666,690 634,586 61 

Net tons... 69,741 101,520 31,779 46 

- Barrels... 234,528 275,740 41,212. 18 
Copper... Net tons... 69,190 64,993 4,197" 6% 
Iron ore.... Net toms... 3,560,213 4,901,132 1,340,919 38 
Lumber....... # . M ft. b. m. 366,305 512,844 146,539 40 
IRE OR i actinsinnitegeseens Net tous... 1,731 1,030 199 II 
Building stone............... Net tons... 44,080 39,698 4,382" 10* 
Unclassified freight....... Net tons... 417,093 409,346 42,053 10 


* Decrease. 

The increase in coal, flour, wheat, iron ore and lumber are 
noteworthy, as well as the 23 per cent. increase in the number 
of vessels passing through the canal. It has been the greatest 
season in the canal’s history. In iron ore, the records of ‘89 
and ’go largely exceeded that of 1891, being 4,095,855 and 4,774,- 
768 net tons respectively. 


Escanaba and Gladstone Ore Shipments. 

The ore tonnage from Escanaba was 4,000,000 up to Dec. I, 
when 7he /ron Trade Review's figures for the season were 
printed. The few cargoes sent out after that date amounted 
to 8,900 tons, making the total from Escanaba 4,008,900 gross 
tons, the greatest of all records for a single port. On Friday 
the 2d of December, the steamer Choctaw arrived at Escanaba 
shortly before noon. By 3 o’clock she was loaded out—cer- 
tainly fast work for the 2d of December. Thirty-nine hours 
was the longest time a vessel was delayed at Escanaba this 
fall, loading 2,000 tons of frozen ore. The mines shipping over 
100,000 tons were the Buffalo, 325,616 tons; Cleveland, 161,- 
41 6; Salisbury, 156,407; Superior, 265,951; Norrie, 345,775; 
Aragon, 124,165; Chapin, 608,345; Commonwealth, 239,859 ; 
Dunn, 133,135; Pewabic, 115,273; Vulcan, 260,272. 

Gladstone shipments by water totaled 115,885 gross tons, 
the past season. Shipments by mines were as follows: Me- 
nominee Range—Ludington, 15,721 tons; Hamilton, 2,183; 
Chapin, 47,631 ; total, 65,535 tons. Marquette Range—Repub- 
lic, 49,095 tons ; Dexter, 1,255; total, 50,350. 


For the 20-Foot Channel. 

Gen. O. M. Poe, U. S. engineer at Detroit, is now opening 
bids for work on the 20-foot channel between Chicago and 
Duluth and Buffalo. The work is divided into eight sections, 
and must be begun by May 15, 1893, and finished within three 
working seasons, that is a period of 200 working days between 
May 15 and Nov. 30. There is available for commencing the 
work the sum of $375,000, while Congress has limited the cost 
of the channel to $3,340,000. Eleven bids were opened on 
Saturday, December 10, for the work at Grosse Point. The 
work consists in excavating a channel having a minimum width 
at bottom of 300 feet, and a length of about 29,000 feet. The 
bids ranged from 14% to 43 cents per cubic yard of excavation. 
Breyman Bros., of Toledo, were the lowest bidders. John 
Bickler, of Buffalo, made the lowest bid, $2.43, on 90,000 yards 
of rock that are to be removed at Sailor’s Encampment island, 
in St. Mary’s River. 

Secretary Thompson, of the Duluth Chamber of Commerce, 
issues a letter calling attention to the necessity of another deep 
water ways convention, and suggesting that it be held in Wash- 
ington early in January. Referring to Canada’s bonus of 
$250,000 to hasten the completion of her canal at the Sault, and 
the threat of Dominion Government organs that when this 
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canal is completed, the passage of American vessels through 
Welland canal will be prohibited, he adds: 

“Inside of five years Canada will have a waterway 14 feet 
deep through her own territory all the way from Lake Superior 
to the sea. Her vessels and her commerce can go unhindered out 
from the heart of the continent over all oceans to the markets 
of the world, while there are more than 150 war ships in the 
English navy, which a depth of 14 feet would suffice to bring 
into the lakes from the sea. What is needed but the simple 
statement of the case to stir the American people to action ?” 

Secretary Thompson intimates that at Cleveland and Buf- 
falo there is no real friendship for the project calling for a 
deep water channel farther than Buffalo, and calls for the 
formation of an association to agitate a deep canal to the sea. 

President Harrison has this to say in his message on the 
question of an all-United-States water route to the Atlantic: 
“It is time for us, however, to consider whether, if the pres- 
ent state of things and trend of things is to continue, our 
interchanges upon lines of land transporiation should not be 
put upon a different basis, and our entire independence of 
Canadian canals, and of the St. Lawrence as an outlet tothe 
sea secured by the coustruction of an American canal around 
the falls of Niagara, and the opening of ship communication 
between the Great Lakes and one of our own seaports. We 
should not hesitate to avail ourselves of our great natural trade 
advantages.” 


Labor Cost of a Ton of Pig Iron. 

In calling attention a second time to the Louisville, Ky., 
Courter-Journal’s statement that Commissioner Carroll D. 
Wright’s report gave the labor cost of a ton of pig iron as from 
75 cents to $3, the New York Press says: 

Commissioner Wright placed the “ direct labor cost” in the 
twelve American establishments investigated by him as averag- 
ing $6.08 a ton, in no case falling below $4.70, aud rising, in 
some instances, as high as $9.45 a ton. This is exclusive of the 
very important element of indirect labor cost, which the Com- 
missioner declares would, if reckoned in, as obviously it should 
be, make the labor cost of production practically identical with 
the total cost of’ production, in other words, $9.16 at the lowest, 
$16.50 at the highest figure. These data are found on pages 
75-83 0f the Sixth Annual Report of the Commissioner of Labor. 
When that report speaks of 75 cents and $3 as labor cost per 
ton of pig iron, it refers as it very clearly points out, “simply 
to the labor of the blast furnace in converting into iron, lime- 
stone, ore, and coal and coke, each of which may be considered 
as already a manufactured product having a labor cost of its 
own,” and not to “the entire cost of labor in a ton of iron.”’ 


Cut Nails Win. 

None of the challenged wire nail manufacturers appeared at 
the recent test of wire and cut nails at the U.S. Arsenal, at 
Watertown, Mass. The tests went on, however, but were only 
completed in part, an adjournment being neccessary, and a fur- 
ther date will be announced. Though the results are not to be 
published until the tests are completed, it is known that in the 
first test a force of 733 pounds was required to draw the wire 
nail, and of 836 pounds to draw the cut nail of similar size. 
The second wire nail was pulled with 673 pounds and the cut 
nail with 742. The third wire nail required 675 pounds of 
pressure, the third cut nail 804, fourth wire 594, the fourth cut 
964. The seventh wire nail was pulled with 879 pounds 
pressure, but 1,200 pounds of force was required to draw out 
the cut nail of like size. The nails were all driven into a 
spruce plank to a depth of exactly four inches. 

THE South Chicago Foundry Co., the Rookery, Chicago, re- 
port business as being very good. The demand for their semi- 
steel has increased very largely in the past two or three 
months, several concerns that had placed trial orders being so 
well pleased with it that other larger orders were given. Semi- 
steel is giving excellent satisfaction in its particular field, 
taking the place, as it does, of steel castings for a good many 
purposes. 


THE erection of heavy machinefy in Machinery Hall, at 
Jackson Park, is progressing rapidly. The pumping plant of 
a capacity of 40,000,000 gallons per day, which is being put in 
by Henry R. Worthington, is the most notable feature. 
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FOUNDRY AND STEEL MEN MEET. 





The 19th meeting of the Foundrymen’s Association was held 
at Manufacturers’ Club, Philadelphia, Wednesday evening, 
Dec. 7. The president, Francis Schumann, of the Tacony Iron 
& Metal Co., in the chair. There were present a large number 
of foundrymen and steel men of the country, among them the 
following: Mr. Howard, of Shukles, Harrison & Howard, St. 
Louis, Mo.; Augustus Trump, secretary and treasurer Pitts- 
burg Steel Casting Co.; Fred Frazer, president Syracuse Steel 
Casting Co.; Benj. Atha, president Benj. Atha-Illingsworth Co., 
Newark, N. J.; Chas. Egan, president Sharon Steel Casting Co.; 
W. B. Raney, manager Eureka Cast Steel Co., Chester, Pa.; 
Jno. Dickson, superintendent Penn Steel Casting & Machine 
Co., Chester, Pa.; D. T. Matlack, superintendent I. P. Morris 
Co., Philadelphia; Geo. Humbert, president Norristown (Pa.) 
Steel Co.; Stanley G. Flagg, Jr., Stanley G. Flagg & Co., Phila- 
delphia; Jos. Phillips, agent Solid Steel Works, Alliance, O., 
Thos. Devlin, Thos. Devlin & Co.; Alfred Betts, Betts Machine 
Co., Wilmington, Del.; P. D. Wanner, president Reading (Pa.) 
Pipe Works; Chas. R. Schmidt, superintendent McShane 
Foundry, Baltimore, Md.; Walter Wood, R. D. Wood & Co., 
Philadelphia; Jno. Birkinbine, Weimer Machine Works, Leba- 
non, Pa.; J. H. Julian, J. W. Hoffman & Co., Philadelphia; L. 
B. Whitney, A. Whitney & Sons, Philadelphia; J. Sellers Ban- 
croft, Wm. Sellers & Co., Philadelphia; J. B. Faucht, superin- 
tendent Bement, Miles & Co., Philadelphia; W. B. Messick, 
superintendent Pusey & Jones Co., Wilmington, Del.; W. H. 
Fairlamb, superintendent Harlan & Hollingsworth Co., Wil- 
mington, Del.; Thos. Glover, Glover Bros., Philadelphia; Jas. 
Linehan, Green & Linehan, Philadelphia ; Jas. Blankley, Blank- 
ley Bros. & Co., Philadelphia; G. R. Rebmann, G. Rebmann 
& Co., Philadelphia; Wm. Adams, Wm. Adams & Co., Phila- 
delphia; E. Bureau, Bureau Bros. & Co.; W. B. Ogram, Potts- 
ville (Pa.) Iron & Steel Co., and many others. 

Several new members were elected: Justice Cox, Jr., of 
Mahoning Rolling Mill Co., Danville, Pa.; Pennsylvania 
Diamond Drill & Mfg. Co., Birdsboro, Pa., Leslie Griscom, 
secretary; Crane Iron Co., Philadelphia and Catasauqua, Pa. 
Mr. Jno. Birkinbine, president of the American Institute of 
Mining Engineers, made an address on “ The Value of Associa- 
tion,” which is given elsewhere in this issue. 

A lot of iron castings were presented and numbered, on 
which bids were asked, each bidder to be known by a number. 
The object was to see the values as given from different shops. 
This led to a great deal ofinteresting discussion The castings 
presented consisted of a Pennsylvania Railroad pattern car box 
complete, a pulley, an iron column, floor plate, a piece of 
machinery casting, a piece of hardware, etc. The result will 
be announced at the January meeting, which should be very 
interesting. 

STEEL CASTING MEN CONFER. 

After the session there was a meeting of the open hearth 
steel casting men and others. From the fact that the prices 
of steel castings have fallen about two or three cents per Ib in 
the last year, these manufacturers have determined to do 
something looking toward an organization that will bring 
about a better feeling in that trade. There is not a steel foun- 
dry in the country to-day that is not making ~some cast- 
ings at an actual loss. Makers have been driven to low prices 
by the strong opposition, coupled with bad guessing of their 
competitors. They feel that the time has arrived to do some- 
thing before it is too late, and while they do notintend making 
a card price they do expect by associating to improve the 
present condition of the trade and put it on a better basis, 
realizing that they are in business to make money, not to lose it. 

Mr. Howard Evans, secretary of the Foundrymen’s Associa- 
tion, was chairman of this meeting, and he appointed a com- 
mittee of four representing different sections to prepare a plan 
of operations in this interest, that might be acceptable to all 
engaged in making steel castings. Some fifteen of the plants 
from different parts of the country were represented and they 
were well pleased with their visit to Philadelphia to attend 
this meeting. The committee will arrange for another meet- 
ing in January, of which due announcement will be made. 
Any further information may be had by addressing Mr. How- 
ard Evans, of J. W. Paxson & Co., Pier 45, N. Delaware avenue, 
Philadelphia. 














1 eases 


December 15, 1892. ] 








THE SMITH WATER TUBE BOILER. 





The accompanying cuts illustrate the Smith safety water 
tube marine boiler with the steel jacket, and also showing the 





FRONT VIEW, WITHOUT CASING, 
bare boiler, grates and ash pan. It will be 
noticed that while this boiler is similar in 
many respects to the ordinary types of pipe or 
water tube boilers, yet it differs from them all 
as regards design and economy of space for the 
actual amount of heating surface contained. 
The four principal points made for this boiler 
by the manufacturers are these: 

Perfect freedom and equal circulation of the 
water throughout every pipe in the boiler, and 
when the boiler is emptied by opening the 
blow-off cock not a particle of water remains 
in it. 

The steam generating pipes are so arranged 
that there is absolutely no chance for soot or 
ashes to lodge or accumulate on or between the 
pipes, there being square openings left up 
through the entire mass of pipe for the heat 
and gases to circulate through, the same in 
effect as in ordinary tubular boilers. 

The horizontal fire box pipes are so arranged 
and supported by the three (or if so desired, 
four) vertical pipes that it is impossible for 
them to sag or drop down even if, through 
carelessnes, they became overheated or red hot. 
The fire box is also surrounded at the sides and 
back of the boiler with a double row of steam 
generating pipes so that the fire has very little 
effect on the asbestos-lined boiler jacket, and, 
therefore, very little heat is lost or transmitted 
to the boiler room. 

The feed water pipes, feed water heaters and 
receivers are located on top of the steam gen- 
erating pipes so that the waste heat which will 
not generate steam, on account of its being too 
low a temperature, may be taken up and util- 
ized in heating the feed water. The feed water drums are 
located at the right point so that they also act as feed water 
receivers, or reservoirs, which carry the greatest amount of 
water just at the point where the water should be kept in the 
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boiler, so that the water will not fluctuate rapidly should the 
pump or injector not be regulated accurately. 

The Huyett & Smith Mfg. Co., Detroit, Mich., will be glad 
to correspond with those whose requirements call for a boiler 
of the above type. The boilers are made from 
20 to 200 h. p., and each one is fully warranted- 








Pig Iron Production in ’92. 

Our production of pig iron for the first half 
of this year, according to Mr. Swank, was 4,799,- 
056 gross tons, and, taking the furnace capaci- 
ties as returned by the American Manufact- 
urer as our guide, the approximate production 
to the 1st of November added over 2,800,000 
tons to the make for the first half of the year. 
This makes it probable that our production for 
this year will not be much over 9,000,000 gross 
tons or under 8,900,000 tons, as compared with 
9,202,703 gross tons for 1890, 8,279,870 tons in 
1891 and 9,710,819 for the fiscal year ending 
with June 30, 1892. The make of Great Britain 
has been for 1890, 7,904,214 gross tons; 1I8g1, 
7,228,496 tons, and for the year ending with 
June 30 it was 6,307,027 tons. It is not proba- 
ble that they will make as much pig iron 
in 1892 as last year. Somewhat over 28 years 
ago a distinguished authority on iron in this 
country said, in the course of a lecture, that 
England had in the past been making one-half 
the world’s supply of pig iron, and predicted 
that she would continue to produce such a 
share. The statement was true; but a great 
many more tons of pig iron are now made in 
this country than then, and the prediction 
was false, our metallurgical engineers having 
revolutionized the smelting of iron and its 
conversion into Bessemer steel. Taking our 
population at 65,000,000, we shall undoubtedly 





FRONT VIEW, WITH STEEL CASING. 


use 310 lbs, of iron per capita this year of suspended railroad 
maintenance and restricted railroad building.—[{R. R. Gazette. 





THE Cohoes (N, Y.) Tube Works will be rebuilt at once. 
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WORTHINGTON WATER-TUBE BOILER. 





This boiler belongs to the sectional class, in which the water 
is contained in small tubes and chambers, designed to secure 
the important requisities of safety, durability, accessibility and 
high evaporative efficiency. Itis made by the New York Steam 
Power Co., of 30 Cortlandt street, New York, who claim that 
it is constructed of material of superior quality, and with a 
degree of mechanical excellence equal to that employed in the 
manufacture of first-class machinery ; hence very high pressure 
may be carried with absolute safety and entire freedom from 
leakage. It is designed to be economical of space, and at the 
same time to be of liberal proportions in grate area and heating 
surface, while the interior of the entire construction, in every 
part and detail, is readily accessible from the outside, for 
examination, cleaning or repair. The furnace extends under 
the entire boiler, and is of proper height to permit the use of 
any kind of fuel. 

As shown in the illustrations, the tubes are arranged in 
transversely-inclined series of several tubes per section. Every 
tube employed is a lap welded boiler tube, and is straight, and 
every tube and connection is expanded, and there are no screwed 
joints or connections. 

The heating surfaces and waterways are so arranged it is 
claimed, that the movement of the water contained in the 
boiler is constant and rapid. Its course is as follows: From 
the steam and water drum located above the tubes, into which 
water is fed, it descends the water legs, four in number, placed 
outside the furnace, to the water-and-mtid drums, at the base; 
thence it passes via the tube connections into the lower series 
of headers; thence through the tubes, over the fire, into the 
upper series of headers; thence via the tube connections into 
the steam-and-water drum again, whence it started. The 
headers for tubes are made of steel or iron according to service 
required. They are pldced closely together side by side, form- 
ing complete side walls to the furnace and affording a limited 
amount of effective heating surface. Outside the furnace, 
opposite each end of each tube, a hand-hole of proper size to 
admit a tube or a tube-expander, is provided and fitted with a 
cap held to place with a crossbar and bolt. This cap is accu- 
rately faced and ground to a tight joint. The caps are exposed 





Fic. 1—FRONT ELEVATION. 


upon opening the side doors below mentioned and can be 
examined or tightened if necessary. Upon removal of a cap 
the internal condition of a tube is open to inspection, to clean- 
ing, or, in case of leakage in the expanded joint, to re-expan- 
sion. And in case of accident to a tube or depreciation due to 
long usage a new tube can be substituted with but little trouble 
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and delay. Each end of each mud drum is also provided with 
a removable cap accessible from the outside. 

The furnace is lined with fire brick, and the only other brick 
work required to erect a stationary boiler consists of two 
foundation walls of proper depth, rising about 12 inches above 
floor level. 

The sections, drums, etc., when connected and ready for 





FIG. 2—FRONT ELEVATION WITH OUTSIDE CASING REMOVED. 
pressure, are incased with heavy sheet iron, lined with asbestos 
and magnesia. The casing is bolted toa wrought iron angle 
or channel bar frame. Hinged doors are provided on front 
and rear, and on both sides opposite upper and lower headers, 
affording access to interior of boiler, and to tube ends as before 
described. 

These boilers are proportioned and rated for generating 
power on the basis of the Centennial standard—namely, the 
evaporation of 30 pounds of water, at 70 pounds pressure, from 
temperature of 100 degrees—to be one horse-power. Said duty 
to be accomplished with a consumption of anthracite coal of 
good quality at the rate of 12 pounds per hour per square foot 
of grate with good natural draft. It is claimed that the actual 
steaming efficiency, and also the ultimate capacity, is largely 
in excess of the rating on above basis. 

The following is a brief statement of the principal claims for 
this form of boiler. Ina water tube boiler the elements which 
insure safety are numerous. Firstly, in the strength of the 
parts which are combined; secondly, in the re nced areas 
exposed to rupture; thirdly, in the distribution otf the total 
strain. It follows that a boiler composed chiefly of boiler tubes, 
which, when of standard make and perfection, possess an 
enormous resisting power, as against explosion, is far advanced 
in the direction of safety in comparison with any type of boiler 
in which tubular area is a mere fraction of the total area sub- 
jected to explosive force. In this boiler the above mentioned 
factors of safety are all present. Each section of tubes and 
headers is tested under 500 pounds hydrostatic pressure at the 
maker’s works, and is known to be sound and perfect before 
being incorporated in a boiler. The main steam drum is made 
of open hearth homogeneous flange steel plate, having a ten- 
sile strength of not less than 60,000 pounds per square inch of 
sectional area, and possessing sufficient homogeneousness, 
toughness and ductility to show a contraction of area not less 
than 50 percent. The plate employed is of proper thickness 
to enable the boiler (under government standard of pressure 
allowable) to carry a working pressure of 250 pounds per square 
inch. 

The water circulation is natural and positive as it is passed 
through the tubes and exposed to the action of the fire ina 
steady and continous flow. The steam generated is quickly 
conducted to the drum, and in consequence of the ample dis- 
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engaging surface provided, separates from the water without 
turbulence, and is dry steam ready for use. 

The system of cross tubes employed concentrates results in 
the heating surface without contracting the grate area. Hence, 
it is claimed, that the capacity of the boiler in horse-power per 
cubic foot of space occupied is greater than is afforded by any 
other boiler now known to the market, “pipe” boilers 
excepted. Owing to its sectional character it can be delivered 
in places inaccessible to other desirable boilers. A boiler of 
200 horse-power can be passed through a 4x4-foot doorway, 
window or sidewalk opening. 

A boiler of 100 horse-power occupies a floor place, 7% feet 
square, and is less than to feet high. 


Personal. 


Ex-Gov. A. P. Swineford, who, in his active connection with 
journalism in the Upper Peninsula of Michigan, made valua- 
ble contributions to iron ore literature, expects to remove to 
the Pacific Coast and identify himself in the building up of 
Everett, located on Puget Sound. Henry Hewitt, Jr., of 
Menasha, Wis., and the Colbys, of Milwaukee, are largely in- 
terested in the new enterprise. Everett will be 200 miles 
nearer to the East, by rail, than any other Pacific point, when 
the Great Northern railway is completed, a month hence. 

Andrew Carnegie will return to Pittsburg in the latter part 
of January. He will be accompanied by Mr. Henry Phipps, 
who is still sojourning at Knebworth, the historic home of 
Lord Lytton, in England. 

J. B. May, formerly with the Standard Iron Co., Bridgeport, 
O., has accepted the position of superintendent of the works 
of the Irondale Steel & Iron Co., at Anderson, Ind. 

Wm. D. Gibson, president of the Gibson Steel Spring Co., 
died at Chicago, Dec. 5, aged 51. He went from Cincinnati to 
Chicago in 1865, and was Chicago representative of the hard- 
ware house of J. L. Wayne & Son, of Cincinnati, for some 
years. 

Capt. D. H. Bacon, formerly of the Cleveland mine on the 
Marquette range, and now president of the Minnesota Iron 
Co., was asked one day by the young man in charge of the 
Cleveland’s electric light plant, how he had better invest the 
$300 he had saved. “ Put it in your head,” was the abrupt and 
rather enigmatic reply. The young man thought it out, how- 
ever, and not long after resigned his position and took a course 
in electrical engineering. He is now drawing a salary of $3,000 
a year in his chosen profession. 


Cincinnati Industrial Notes. 

The Lodge & Shipley Machine & Tool Co. have received 
large orders for their new pulley lathe from Philadelphia and 
New Orleans and they have business ahead that will engage 
all their force for some time. They invite all interested in 
machines of this sort to call at their works whenever they visit 
Cincinnati. 

A patent band sawing machine was shipped to Cuba recently 
by Greaves & Klusman, manufacturers of wood-working 
machinery, 181-3 West Second street, Cincinnati. They also 
nade a Cuban shipment of one of their 24% inch improved 
planer, matcher and moulding machines. The benefits of 
reciprocal trade relations as well, as the eminence of Cincinnati 
as a manufacturing center for wood working machinery, is 
illustrated in these shipments. 

The Industrial Iron Foundry Co. was started about two 
years ago at No. 16 Ellen street, Cincinnati, O. The manufact- 
ure of all kinds of castings for machinery is carried on, the 
company having a building 120x49 and employing 20 men. A 
good business has been built up, chiefly in Cincinnati, and the 
company are now extending their operations to other points. 
They are prepared to supply all forms of machine castings. 

Jonathan Creager’s Sons, of Cincinnati, who have made a 
special effort to spread the knowledge of their product in other 
countries, have an order from Colombia, South America, for 
an automatic brick machine. They have many inquiries from 
Mexico and Central America and have closed a contract for 
four machines in Cuba. 


Deposits of nickel ore have been found near Keokuk, Ia., 
said to be of great value. The ore isthe sulphide and is found 
in connection with zinc, iron and copper. 
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BRADLEY GAS GENERATOR. 





We give views herewith of a gas generator, invented by H. 
A. Bradley, 18 Broadway, New York. The device is designed 
to generate gas from crude or other oil, or from finely pulver- 
ized coal, the principle of construction being shown in the 
cuts. In Fig. 1, which is a sectional view, the large threaded 
opening at the bottom is the inlet for fuel. To the left of it is 
the steam chamber, with inlet for steam at the side, and above 
is the mixing chamber. Burners are shown at the right and 
left hand upper corners of the cut. Fig. 2 isa front view, with 




















the steam inlet on the left and the burners indicated about the 
inner circumference. 

The principle is that of a compound injector, there being but 
the two chambers, one for steam andthe other for mixing, 
heating, disintegrating and amalgamating the oilin union with 
the steam. The steam, entering the second chamber in small 
jets, decomposes, the oxygen is taken up by the carbon in the 
oil, or whatever fuel may be used, producing a hydrocarbon 
gas which is burned as it issues from the small outside jets, 
which act as burners. The upper part of the generator is 
placed within the furnace and is kept heated at all times. The 
generator is to be connected with boiler or retort by a steam 
pipe, another pipe connecting with tank of refuse oil or pul- 
verized coal. Coal that has been ground fine readily passes 
through the generator and burns freely. 

Instead of volatilizing oil by the aid of air compressors, 
blowers, etc., the Bradley generator, its inventor states, changes 
the chemical composition of the fuel, as the steam and oil 











become a gas in the mixing chamber. These two elements 
are combined and transformed into a hydrocarbon gas ready 
for immediate use, or capable of being stored. An important 
feature of this device is, that instead of delivering the gas in 
the furnace in a body, it forces it through a number of small 
orifices, causing instant combination with the air, by which 
perfect combustion is attained. 

A fixed gas of high grade, non-condensable, and of good 
illuminating power can be manufactured with this apparatus, 
dispensing with huge and expensive generating plants. It is 
said to be applicable to the needs of towns as well as factories 
The apparatus is being introduced by the inventor. 
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REVISED UNIVERSAL RADIAL DRILL. 





The Universal Radial Drill Co., of Cincinnati, was organized 
about Io years ago for the manufacture of radial drills and 
other machinery. Mr. P. G. March and others became inter- 
ested in the business two years later, and it has been steadily 
increasing its facilities and force of operatives, the last exten- 
sion move being the purchase of property 300x260 feet, on 
which are buildings 300x100 feet, leaving them 300x160 feet on 
which to erect buildings, if needed. The plant has a 125 h. p. 
Buckeye engine, a 150 h. p. Stirling boiler, and the buildings 
are lighted by electricity and heated by the Hyatt & Smith hot 
air system. The machinery equipment is complete and 
modern. The full working force is 100 men, and 250 drills are 
turned out each year. 

The annexed illustration calls attention to the Nos. 1 and 2 
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each other by adjusting the angle of the arm, and traversing the 
saddle on the arm. A vertical line may be driiled at any angle 
by adjusting the angle of the spindle frame, and moving the 
arm vertically to any point desired on the column. A hole 
may be drilled vertically downward, vertically upward, or at 
any angle within the range of the arm. 

The counter-shaft consists of a frame with horizontal shaft 
and T and L, pulleys, and a pair of cut miter gears to connect 
with vertical shaft at center of top of column. All gears are 
cut, and the bevels and miters in arm and spindle frame are 
made of cast steel andcut. The spindle, feed screw and ele- 
vating screw are made of machinery steel, and the feed worm 
is made of the best tool steel and hardened; all thrust bear- 
ings are provided with vulcanized fibre washers. 

In addition to the manufacture of radial drills, the company 
are prepared to execute orders for spindle bar drills, from the 








REVISED UNIVERSAL RADIAL DRILL. 


revised Universal radial drills. Several, improvements have 
been added in the latest drills that have been sent out. A solid 
cap has been made on the column; the form of the lower end 
of the column changed ; the base deepened and lengthened, and 
(what is not so apparent to the eye, in the cut) the cross section 
of the arm increased. A take-up device has been added for 
the feed screw, and also where the screw sockets into the 
spindle. The spindle is now 254 diameter in No. 2 size, in- 
stead of 2%, and the spindle bearings have also been made 
longer. 

A feature of these drills is that the arm and spindle frame 
have swivels that will revole the entire circle, so that a hori- 
zontal line of holes may be drilled at any angle parallel with 


three to the 30-spindle-bar. Lathes and planers of extra large 
size are also manufactured. 


In 1862, Godfried Weber and J. H. Newman started in the 
iron nail and steel business, and as dealers in blacksmith and 
carriage and wagon supplies, at 360 Main street, Cincinnati. 
The business was carried on under the name of Weber & New- 
man until 1865, when Mr. Weber retired and was succeeded by 
his son, the present firm style being Weber & Co. Their busi- 
ness, small at first, has grown to large proportions, its special 
territory being Ohio, Indiana, Illinois and Tennessee, while 
other States contribute not a little. 
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MANSFIELD, OHIO, U. S. A. 


SOLE BUILDERS OF THE 


Cook Patent Water Tube Boiler. 


THE ONLY PERFECT WASTE-HMEAT BOILER. 


Generates the greatest amount steam with least amount heat. 
Repairs reduced to a minimum. 
Can be used equally as well for direct firing or with natural gas. 





WE ARE ALSO BUILDERS OF 


HORIZONTAL, TUBULAR, AND FLUE BOILERS, LOCOMOTIVE, FIRE BOX AND ALL OTHER STYLES 
OF BOILERS, OIL TANKS AND WATER STAND PIPES. 


Estimates furnished promptly on receipt of specifications. 





Office, THE ROOKERY, CHICAGO. 


South Chicago § « 


A SUBSTITUTE FOR STEEL 
IN 
Cross Heads, Crank Shafts, Gears, 
Hammer Dies, Etc. 








“MDOWELLS” 





Works: SOUTH CHICAGO. 


, Foundry Comp’y. 


AN ANTI-ACID METAL 
FOR 
|Acid Pans, Smelting Kettles, Hydraulic 
and Ammonia Cylinders. 


| 
| 
| 
| 





THE GARDEN CITY SAND CO., Room 53, {59 La Salle St., CHicaco, ILL. 





FIRE BRICK, FIRE CLAY, 


For Blast Furnaces, Cupola vate Boiler Setting, Smoke Stack 
Lining, or Any ther Purpose. 
EVERY CLASS OF SPECIAL SHAPES AND SIZES. 


ALL KINDS OF 
Eoundarvy Supplies. 


FACINGS, BLACKINGS AND MOULDING SANDS 
Of All Kinds. 





INDUSTRIAL SUMMARY. 


New Enterprises :— 

The following recent incorporations, specially reported for 
The Iron Trade Review, are of interest to the iron and 
machinery trade: 

Chicago, Ill.—Frazier Lock Co.; capital, $100,000; for manu- 
facturing locks; incorporators: Jas. lL. Frazier, J. N. Yeomans, 
C. D. Covell. 

Chicago, I1].—Minnesota Blast Furnace Co.; capital, $45,000; 
for manufacturing and mining iron; incorporators: P. W. 
McKay, R. Lee France, H. L. Hopkins. 

Allegheny, Pa.—Allegheny Foundry Co.; capital, $20,000 ; for 
the manufacture of iron or steel, or both, etc.; incorporators: 
H. A. Anderson, J. R. McCreery, Elliott Rodgers. 

Chicago Heights, .I1].—Canedy-Otto Mfg. Co.; capital, $100,- 
ooo; for manufacturing blacksmiths’ tools and machinery ; in- 
corporators: Wm. G. Ide, Chas. A. Vail, Samuel E. Vermilyea. 

Chicago, Ill.—Dearborn Novelty Co.; capital, $10,000; to man- 
facture and deal in patents and patented articles; incorpo- 
rators: Gardner C. Willard, L. E. Waterman, A. Hummeland. 

Allegheny, Pa.—North Avenue Stair Co.; capital, $14,000; to 
manufacture stair and mantels and hardwood store and office 
fixtures ; incorporators: John M. Harbours, W. R. Armstrong, 
Israel Scott. 

Titusville, Pa—Specialty Mfg. Co.; capital, $25,000; engaging 
in the manufacture from wood or metal, or both, or of any 
article of commerce ; incorporators: R. L. Rice, T.C. Joy, R 
D. Fletcher. 

Grand Rapids, Mich.—Grand Rapids Electric Co.; capital, 
$25,000; for the manufacture of electrical machinery ; incorpo- 
rators: Darwin D. Cody, Daniel McCoy, Chas. M. Ayer, all of 
xrand Rapids, Mich. 

Chicago, Ill.—The Hollenback Frog & Switch Co.; capital, 
$100,000 ; for manufacturing railway frogs, switches and other 
railway supplies; incorporators: Wesley Hollenback, Thos. 
H. Brown, R. R. Bennis. 

St. Mary’s, O.—The Industrial Chain Co.; capital, $5,000 ; for 
manufacturing and dealing in iron chains, etc.; incorporators: 
Ferdinand Hoorman, Carl Kimpel, Martin Sturm, Henry 
Moehring, Oscar Wagener. 

Peru, Ind.—Spring Grain Drill Mfg. Co.; capital, $21,000 ; to 





buy, sell and manufacture Spring grain drills and such other 
articles as the company may direct; incorporators: Geo. W. 
Blue, Geo. C. Miller, Geo. G. Manning. 

Philadelphia, Pa——The Standard Combination Tie Plate & 
Brace Co.; capital, $10,000; for the manufacture of iron or steel 
or both, or of any other metal, etc.; incorporators: A. N. Ban- 
nard, H. C. Thompson, Jr., Paul Thompson. 

Ridgway, Pa.—Ridgway Mfg. Co.; capital, $50,000; for the 
manufacture of iron or steel, or both, or of any other metal or 
article of commerce from metal, wood, or both; incorporators: 
W. H. Hyde, W. H. Osterhout, Jerome Powell. 

Easton, Pa.—The Bushnell Mfg. Co.; capital, $50,000; for 
manufacturing spiral springs, car seats, car berths, etc.; incor- 
porators: Edwin L. Bushnell, Edwin M. Bushnell, Thos. J. 
Swift, Poughkeepsie, N. Y.; H. S. Cavanaugh, Easton, Pa. 

Ellwood City, Pa.—Ellwood Gas Stove & Stamping Co.; cap- 
ital, $5,000; for manufacturing iron or steel or both, or any 
metal, etc.; incorporators: B. A. Genrink, Ellwood City, Pa.; 
Edward Allbright, Cleveland, O.; Thos. H. Brady, Ellwood 
City, Pa. 

New Philadelphia, O.—The Union Mfg. Co.; capital, $25,000 
for manufacturing and dealing in metal roofings, sidings, ceil- 
ings, cornice, spouting, etc.; incorporators: Albert G. Reeves, 
Daniel B. Ludwick, A. S. Knisely, E. A. Deardorff, Robert H. 
McCleary. 

Cleveland, O.—Star Machine & Elevator Co.; capital, $6,000 ; 
for manufacturing, selling and dealing in elevators and general 
machinery and manufacturers’ supplies ; incorporators: Hugh 
Huntington, George Lunt, Geo. W. Barrett, Julius Lembeck, 
C. A. Adams. 

North Amherst, O.—The North Amherst Furniture Co.; cap- 
ital, $16,000; for manufacturing and dealing in house, store 
and other furniture, and cabinet work of all kinds, etc.; incor- 
porators: E. C. Schuler, H. A. Plato, J. E. Plato, Albert A. Plato, 
H. B. Redington. 

Cleveland, O.—The Roberts Tinware Co.; capital, $25,000 ; for 
manufacturing and dealing in all forms and kinds of tin goods, 
and goods made from all kinds of sheet metal; machinery for 
making same, etc.; incorporators: Jno. W. Roberts, Ben. 
Patterson, Frank B. Stevens, R. C. Hopkins, Alton C. Dustin. 


Indianapolis, Ind.—Automatic Electric Signal Co.; capital, 
$200,000; to manufacture, sell and use Seaton’s automatic elec- 
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MOUNT SAVAGE FIRE BRICK. 


. 


UNION MINING CoO., 
Proprietors of the CELEBRATED Mount Savage Fire Briek. 


~ GOVERNMENT * STANDARD. 


Established 1841. 











Capacity, 60,000 Per Day; 18,000,000 Per Year. 


The First Manufactory of its Kind in the U. S. 
Home Office and Works:-MOUNT SAVACE, Alleganv County, Md. 


Branch Offices :—No. | Broadway, New York, N. Y.; No. 222 So. Third St., Philadelphia, Pa.; Lewis Block, Pittsburgh, Pa. 
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FACTORIES AT 
Akron, 0.; Syracuse, N. Y.; Canton, 0.; 
St. Catharines, Ont. 


STORES AND WAREHOUSES AT 


. th, ~ aii . baie ; 
Bos , Mass.; New York, N. Y.; Philadelphia, 
H ITMAN & BARN ES M FC. Cco., Pa; Cincinnati, 0. Chicago, Ill.; Kansas Clty, 
Manufacturers of DIAMOND BRAND TWIST DRILLS. Mo.; San Francisco, Cal.; London, Eng. 








tric railway signals, as now covered and described in letters 
patent No. 484,614, and to sell the rights to use this or any 
other patent of which this company may now or hereafter 
become owner; incorporators: Albert Kopp, Wm. S. Barkley, 
S. F. Galloway, B. C. Seaton, Jno. D. Anderson. 

Moline, Ill._—Excelsior Shaft Loop Co.; capital, $15,000; to 
manufacture shaft loops, etc.; incorporators: Henry R. Schuarr, 
Henry T. Moss, Uriah Bortner. 

Cleveland, O.—The Pneumatic Strength Test Co. (incorpo- 
rated in W. Va.) ; capital, $300,000; to manufacture machinery, 
hydraulics, etc.; F. W. Kremer, J. H. Miller, Thos. H. Keane, 
all of Cleveland, O. 

Dublin, Ind.—The National Drill Co., of Dublin, Wayne 
county, Ind.; capital, $40,000 ; to manufacture and sell all kinds 
of agricultural, farming and mechanical implements, and 
any manufactured goods of every class, and any class of 
material which said company may see fit to use, and to buy, 
ewn and use necessary real estate; incorporators: Benj. F. 
Clark, Leander W. Freeman, Omer E. White, all of Liberty, 
Ind. 





News of New Enterprises, Machinery Wants, Etc.:— 

A bridge is to be built by the town of Merrill, Wis., over the 
Wisconsin river. 

It is proposed to build a viaduct over the Ft. Wayne tracks 
at 51st street, Chicago. 

A new foundry and machine shop is under construction by 
Dice Bros., at Xenia, O. 

A bridge over the Schuylkill, at Birdsboro, Pa., is to be built 
by the Wilmington & Northern. 

The Superior (Wis.) Iron & Steel Co. is talking of building 
blast furnaces and coke ovens of its own. The foundations 
for the former are already in place. 

The Janesville (Wis.) Improvement Co., recently organized, 
has secured the removal from Springfield, O., of a shelf manu- 
facturing company and a large foundry. 

The Chesapeake & Ohio, a Maysville, Ky., paper says, will 
erect an iron viaduct at an early day, in place of the wooden 
trestle across the Limestone Creek bottoms. 

A new foundry company has been incorporated at Rock 
Island, Ia., with $15,000 capital. George and Thomas Downing 
and Samuel Campbell are connected with it. 

The Dunkirk (N. Y.) Engineering Co., capital $51,000, has 
been incorporated, to manufacture and repair locomotives, 
boilers, engines, general machinery and implements. 

Decatur, Ill., people still persist in their efforts to lift the 
Burlington (Ia.) Commercial Rolling Mill. It is now said that 
the pledges of $60,000 that had been made before interest in 








the project died out will be raised to $90,000. The mill will 
employ 200 hands. 

The Kingsland Automatic Boiler Flue Scraper Co., Chicago, 
capital stock, $200,000, incorporators, Philip S. Kingsland, 
William I. Marsten and Francis B. Modica, ask for a charter. 

One of the large buildings at North Milwaukee, Wis., for the 
Lansing B. Warner Co.’s pulley works is now under roof, and 
the company expects to be operating a part ofits plant by Jan. 1. 

The Eureka Automatic Car Coupler Co., of 209 Sherman 
street, Detroit, Mich., J. McLaren, secretary, has got to the 
stage of preparing patterns for the manufacture of its coupler. 


The plant of the Cleveland Axle Works, recently located at 
Canton, O., has been started, the machinery being that of the 
Standard Axle Works, of Wheeling, recently purchased by the 
company. The Cleveland plant will now be removed. 


The Whirlpool Washing Machine Co., of Muskegon, Mich., is 
in the market for emery wheels, ejectors, injectors, files, 
pulleys, shafting, hangers, portable forge, wood-working ma- 
chinery, wheel-barrows, galvanized iron, zinc and small cast- 
ings. 

The supervisors of Pottawatamie county, Ia., advertise for 
bids for bridges to be built the coming year. The iron bridges 
are to be from 40 to I1oo feet in length, and $20,000 will be ex- 
pended on bridgesin the year. Bids are to be in by Jan. 5. 
I. F. Hendricks, Council Bluffs, is auditor. 

The Blair Wheel & Axle Co. has been organized at Superior, 
Wis., with $100,000 capital. The officers are: Dr. J. A Kane, 
president; J. B. Roy, vice-president; Alfred Blair, treasurer ; 
L. H. Bissonnette, secretary; Joseph Blair, manager. They 
hold the patents on a new wheel and axle. The hub and tire 
are to be entirely ofiron. Work on the buildings will com- 
mence in three weeks. 

A. J. Sweeney & Co., Wheeling, W. Va., manufacturers of 
rolling mill machinery, have been incorporated as the General 
Engineering Co. The capital stock is $100,000, with privilege 
of increasing to $500,000. The principal office will be at 
Harvey, Ill., at which place the firm are erecting a new plant. 
A branch office will be retained at Wheeling. The shops in 
that city will be operated as usual and their capacity increased, 
their trade in that city being very large. Jno. M. and Andrew 
Sweeney will be located at Harvey, Ill., while A. J. Sweeney will 
remain in Wheeling. 





Additions, Enlargements, Removals, Etc.:— 


There are negotiations for the removal to Ravenna, O., of 
A. C. Williams’ foundry and sad iron establishment, recently 
burned out at Chagrin Falls,O. The board of improvements 
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itself inside of two years’ time. 


lutely fire proof. All Insurance Companies recog- 
nize the “Neracher” as the best made and will 


make liberal reductions on your present rates 
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PROTECTING YOUR BUILDING win [PP 


an automatic fire sprinkler system makes it abso 





if you equip. In this way the system pays for 
Yes Write us. 





THE NERAGHER SPRINKLER COMPANY, 


WAH REN . O. 





BRANCH OFFICES : 
Boston, Chicago, St. Louis, Cleveland, Cincinnati, Minneapolis, Pittsburgh, New York, Philadeiphia, Baltimore, San Francisco, 











at Ravenna have accepted Mr. Williams’ proposition to go to 
Ravenna, if free site and buildings are furnished. About 200 
men will be employed. 

The Cream City Nail Co., of Milwaukee, is looking at sites at 
St. Paul, Minn., and at Grand Rapids, Mich., with a view to 
moving. South Milwaukee has also made an offer. The old 
Grand Rapids (Mich.) Steel Nail Co.’s plant is offered. 

Chas. Kaestner & Co., engineers and machinists, builders of 
boilers, engines, etc., have recently taken possession of their 
new building, 241-247 S. Clinton street, where they have largely 
increased facilities for turning out work, 

The McCormick Harvester Machine Co., of Chicago, will 
shortly commence work on a large four-story warehouse, to 
be located near their works at Leavitt street. The building 
will cover aspace 485x33 feet, and will cost $100,000, 

The Ingersoll-Sargeant Rock Drill Co. are building large 
shops at Easton, Pa., by which the present capacity of the 
works will be more than doubled. Present quarters in New 
York are entirely inadequate for their increasing business. 

The Phoenix Horseshoe Co., of Poughkeepsie, N. Y., have 
signed a contract fora site in Joliet, Il. They agree to have 
$35,000 worth of buildings up and have 300 men at work at $2 a 
day by April 1. The capital stock is $1,500,000. This is the 
only horseshoe company in the West, and $1,000,000 worth of 
buildings and machinery will be put up in the next year. 

The Illinois Malleable Iron Co., of Chicago, have added a 
new foundry to their works on Diversey street and the North- 
western Railroad. It is of brick, 180x80 feet, supplied with a 
Colliau cupola of 20 tons melting capacity, and will be ex- 
clusively used for the manufacture of gray iron castings. The 
old portion of the plant will be used for malleable castings. 





Fires and Accidents :— 

At Columbus, O., the Fish Pressed Brick Co.’s works. Loss, 
$35,000 ; insurance, $10,000. 

The flouring mill of Resener & Co., at Gallipolis, O., was 
completely burned, with $10,000 loss; insurance, $7,500. 

One of the boilers at the Grafton furnace, at Leetonia, O., 
exploded Dec. 5th, causing aloss of several thousand dollars. 

The Sagendorf Iron Roofing & Corrugating Co.’s works, at 
Cincinnati, were burned Dec. 9, with $75,000 loss; insurance, 
two-thirds. 

At Davenport, Ia., sash and door factory of Hoffner-Lothmer 
Co. Contents of adjoining warehouse were destroyed by 
water. Loss, $100,000 ; insured. 

Fire wrought a total loss at the plant of the Canton (O.) 
Steel Roofing Co., Dec. 7. It was one of the largest works of 
its kindin the country. Loss is close to $100,000 ; insurance, 





$50,000. The fire also did heavy damage to the adjoining 
plant of the Canton Tile & Hollow Brick Co. 





General Industrial Notes :— 

There are now 10 idle puddling furnaces at the sheet mill, 
at New Castle, Pa. Steel from the new Shenango Valley mill 
is being used in large quantities. 

Six carloads of wire and machinery for the new Alliance 
Wire Co. arrived at Geneva, II1., last week. 

Denial is made of the report that the Carnegie Co. would 
remove its 29th and 33rd street mills from Pittsburgh to Home- 


stead. 
The Raymond Bros. Impact Pulverizer Co. have recently 


moved their office from 303 S. Canal street, Chicago, to 241-247 
S. Clinton street. 

The Carnegie Co. has put its nail mill at Beaver Falls on 
double turn. In the rod and wire mill an additional force is 
given work daily. 

Negotiations are in progress looking to the leasing of the 
McCosh Iron & Steel Co.’s works, at Dubuque, Ia. The mills 
will give employment to about 400 men. 

At the Pennsylvania Steel Co.’s Works, at Steelton, Pa., No. 1 
plant produced 3,200 tons in November, breaking all records. 
The company have pressing orders on hand. 

Receiver Butler of the American Wheel Co., Indianapolis, 
has begun paying a 55 per cent. dividend. It is expected that 
the company will nearly pay dollar for dollar. 

Pipe railing at area is included in material for approaches to 
U. S. public building, at Birmingham, Ala., on which the con- 
tract will be let by the Supervising Architect, at Washington, 
Dec. 28. 

At the Williams Engine Works, Beloit, Wis., a balance 
wheel for a new engine now under construction was cast © 
recently. It is 14 feet in diameter, has 29-inch face and weighs 
Io tons, 

The Supervising Architect, Washington, D. C., will receive 
bids up to Dec. 28, 1892, for labor and material for approaches 
to the U. S. Custom House, at Birmingham, Ala., including pipe 
railing at area. 

The Chattanooga (Tenn.) Car & Foundry Co. has put its 
works on eight hours. All the men accepted the change ex- 
cept some of the molders, who walked out. The company 
say that business is not sufficient to justify a 10-hour run. 

At Oshkosh, Wis., there is a hub-bub in the city government 
over the suspension of the controller by the mayor. ‘The be- 
ginning of the trouble was an alleged scheme to require the 
Milwaukee Bridge & Iron Co. to pay $1,100 to get the contract 
for Oshkosh’s new bridge. 

A Cambridge, O., dispatch says: After four months’ dead- 
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THE KING BRIDGE COMPANY, 


CLEVELAND, O. 


Iron and Steel Bridges, Roofs, 


Girders, Buildings and Structural Work of all kinds, 


Hoisting and 


Conveying Machinery for penne Ore, Coal, Etc. 








lock, the city council, Thursday night, Dec. 8, voted Haller & 
Shields, of Pittsburg; W. B. Cosgrave, of Zanesville, and 
Barber & Cain, of Cambridge, a bonus of $19,000 to build and 
operate a $100,000 sheet rolling mill. 

The West Superior (Wis.) Iron & Steel Co. has been reach- 
ing for outside work of late and has just received the contract 
for the steel plates for the government cruiser under construc- 
tion at Dubuque, Ia. The Heath steel rail joints are manu- 
factured at the West Superior works. 

At Bethlehem, Pa., the steel rail mills of the Bethlehem Iron 
Co. and its Bessemer department have shut down. President 
Linderman said that the shut-down, which throws out 1,000 
men, was regretted by the company, but that nothing else 
could be done, as it was impossible to get orders. 

Bids for heating and ventilating apparatus for the U.S. 
Postoffice and Court House, at Opelousas, La., will be received 
at the Supervising Architect’s office, in Washington, up to 
Jan. 4, 1893. For similar apparatus for the Government build- 
ing at Helena, Ark., bids will be received at the same office to 
Jan. 5. 

The Cleveland Rolling Mill Co., which is a creditor to the 
extent of $17,000, brought action in U. S. Circuit Court, at 
Chicago, in conjunction with the Illinois Steel Co., which is a 
creditor to the extent of $170,000, to set aside the judgment 
confessed by the bankrupt Joliet Enterprise Co. in favor of 
Fish & Sons, bankers. The action is based on the claim that 
the company confessed judgment to its own officers. 

The Priestman Co., Philadelphia, Pa., whose gas engine has 
been illustrated in these columns, have lately contracted with 
the Government for a 20 horse-power Priestman engine to be 
used for a portable electric light plant, at the Norfolk navy 
yard. The engine will be shipped shortly. The company has 


received from Prof. Elihu eaiiiidi: Lynn, Mass., a very good 
report of the service given by one of its engines used by him 
for lighting purposes. 

The Hazelton Tripod Boiler Co., of Chicago, made an assign- 
ment Dec.6. The attorney of the company says that the 
assets are $65,000, and liabilities only $25,000, and that the as- 
signment was made only asa means of closing up a business 
that has been unprofitable from the start. The assignment 
caused some little surprise until the explanation was made, as 
the principal stockholder of the company is Mr. C. B. Holmes, 
formerly president of the Chicago City Ry. Co., and one of Chi- 
cago’s prominent capitalists. 

The Milwaukee Street Railway Co. had a conference with 
representatives of the General Electric Co., at Milwaukee, last 
week, and after a somewhat stormy meeting, in which the 
street railway company, through Mr. Henry Villard, laid at 
the door of the General Electric Co. the blame for the poor 
service complained of in Milwaukee, a statement was given to 
the public. Of the five engines which the General Electric Co. 
was to furnish, only three have been delivered. It was decided 
to arrange with the E. P. Allis Co. for 1,200 additional horse- 
power. 

Representatives of the Youngstown (O.) Bridge Co. and the 
Campbell & Zell Co., of Baltimore, have been having a very 
breezy time in the City Council sessions, at Baltimore, recently, 
over the awarding of a contract for the new Baltimore street 
bridge. The specifications required that the work should be done 
by a Baltimore company. The Youngstown company was the 
lowest bidder and its representative said that a Baltimore con- 
tractor would build the sub-structure for his company, and the 
material would be furnished by Baltimore firms. There was a 
disinclination to make the award to an out-of-town bidder, but 
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On December 24th, 25th, 26th and 3ist, 
1892, and January Ist and 2d, 1893, excursion 
tickets at low round trip rates will be sold 
from stations on the Pennsylvania Lines 
West of Pittsburg to points on those lines 
in Western Pennsylvania, Ohio, Indiana, 
Illinois, Kentucky and West Virginia. Re- 
turn coupons will be valid until January 
3d. For details, please apply to nearest 
Pennsylvania Line ticket agent. 















MANUFACTURERS OF 


FOUR of the BEST 


Formule of EMERY:‘WHEELS and over 200 differ- 
ent varieties of Emery Wheel Machinery. All 
goods guaranteed satisfactory. 


Catalogue furnished upon application. 


The Springfield Emery Wheel Co., 


Bridgeport, Conn. 


Western Agency, 120 So. Clinton St., Chicago, Ill 





A Christmas Gift. 

The Nickel Plate gives all an oppotunity 
to visit friends for almost nothing. Only 
one fare for the round trip. .Tickets on 
sale December 23d to January 2d, good to 
return until January 5th. 
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TAKE the Nickel Plate Holiday Excur- 
sions. One fare for the round trip| and, O. 
between all points on the line. 
limits. Call on a. or address B. F. 





Bischoff M eval Ceilings, 


(PATENTED.) 





stations. 


Horner, General Passenger Agent, Cleve- 








longest Holiday Excursions via the Nickle 
Plate. 

One fare for the round trip between all 

Tickets on sale December 23d | pranch Omices ; { Sherbrooke: 

to January 2d, inclusive. 

until January 5th, 1893. 


A. LEOFRED, 


(Graduate of Laval and McGill,) 


MINING ENCINEER. 


Main Office: QUEBEC, 


Montreal, 17 Placed’Armes Hill. 


Good returnin 
ila ll tai MINES, MINERAL PRODUCTS. 





It wil pay to investigate 
and write for catalogue. 





Estimates submitted on ap 
plication. 


Fred. F. Bischoff & Co, 


24 W. Lake St, 
CHICAGO. - TnL 











WILHELM & CO., 
Telegram Building, Rooms, 15, 16, 17 & (8, 
| HARRISBURG, PA. 
Iron Ore, Pig Iron, Boiler Plates, Nails, 


Steel Rails, Coke, Bituminous Coal. 


Western Union and Postal tesresd wires in office 
Cable Address, ‘WILHELM.’ 


F. A. SACKMANN, 


126 Champlain, Cleveland, 0. 
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OTEELNAME: STAMPS 
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Steel Name Stamps 1-16, 3-32 
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on account of legal complications which were feared, it was | 250 mesh,a system of air separation is connected, permitting 
decided to postpone action. the exhibition of a plant in actual operation, with a range for 

The 12-inch department of the Hubbard rolling mill, at | grinding from 30 to 250 mesh, the product of the mill being 
Youngstown, O., has closed down for an indefinite period. | delivered, finished, and of any mesh desired. The Bradley 


The Berlin Iron Bridge Co., of East Berlin, Conn., have the | Fertilizer Co. will be pleased to grind samples for anyone 
contract for three new iron buildings and iron roofs for the | desiring to see the excellent work done by the Griffin mill, and 
| 


East River Gas Co., to be built at Ravenswood, L. I. convince them of its merits, showing a perfect mill simple in 


The Akron Tool Co., Akron, O., have received orders the | design and perfect in construction. 
past week from the Georgia Southern & Florida Railway, the The Hawley Furnace Co., 125 S. Clinton street, Chicago, have 
Alabama Midland, and the Boston & Maine Railway for their | recently taken contracts for four of their down-draft smokeless 
McNeil patent balanced charging barrows for coaling stations. | furnaces to go into the plant of the Jung Brewing Co., Cincin- 
These barrows appear to stand in high favor with railroad | nati. They guarantee the Jung Co. a saving of 15 per cent. in 
companies who are using them at fueling points. The manu- | fuel cost, and that the furnaces will prevent 95 per cent. of the 
facturers also furnish them to gas companies, who use them for | smoke. The Hawley Co. has also recently taken a contract for 
handling hot coke, and to blast furnaces for charging with | a 250 h. p. furnace, for Caleb Dodsworth, Carthage, O., to whom 


coke and ore. For these purposes the McNeil barrows stand | they guarantee a saving of 15 per cent. in the cost of fuel, and 
among the best. | to increase the capacity of the plant 35 percent. Among the 

The Bradley Fertilizer Co., of Boston, Mass., have erected a | other recent contracts is one with the National Linseed Oil Co., 
complete plant at the foot of 39th street, Brooklyn, for the pur- | at Chicago, and one with Risdon Iron & Locomotive Works, 
pose of showing the Griffin mill to those interested in grinding | San Francisco. In the last year the Hawley Co. have equipped 
or who contemplate purchasing. The mill is installed to grind | in Chicago alone 79 steam plants with the Hawley down-draft 
in ordinary way up to 100 mesh; beyond this point and up to | furnace. 





| «JEFFREY 

FUELECONOMy Chain 
snone PReveNTION ) 

rwe very BEST FURNACE me | Belti rig 





WORLD ror sxy STEAM BOILER —T 
; pai MALLE ABLE, STEEL, 
Send for [Nuctrated Dearijatie Pauphlet WROUGHT AND SPECIAL 
on MECHANICAL STOKERS ‘tt CHAINS. 


THE BRIGATMAN STOKER ©, 
CLEVELAND OHIO. 











‘STEEL CASTINGS - 


OPEN HEARTH AND CRUCIBLE scien lieeaaiameala tiacalieie 


Send for catalogue and 


The Gonadon Brake Shoe co. REDUCED PRIGE LIST. 
poi teenie | 7 THE JEFFREY MFG CO, 


OF. vos) 143 E. First Ave., Columbus, O. 
Chicago Branch, - - 48 So. Canal St. 


New York Branch, 163 Washington St. 











Callender & Patterson, 
DAYTON, OHIO. 


Machinery, | fine stir venticator 


TOOLS AND MANUFACTURERS’ SUPPLIES. ’ Galvanized 
Iron, 


A very interesting and instructive pam- oo | or Brass. 


phlet on lubrication by means of pure, Dra 
flake graphite will be sent to all who 
desire it. It is scientific and practical. 7: For Ventilating 


: iE Mills, Factories, 
g J, S. DIXON CRUCIBLE C0., * Jersey City, N. J. er. Breweries, also Chascheb; Nohaah 
houses, Theatres—in fact all kinds of buildings, 
none equal the *¢ Star.” 


A cheap Ventilator which will not do the 
work required is costly at any price; our claim 
for Superiority of the “Star” Ventilator is 


based on Merit only—believing the first cost 
to be a secondary consideration. 





f Down Draughts 
et Prevented. 








A perfect pulverizer of all refractory sub- Soak Se 6 Coby ef war an bask: 
tances by either the wet or dry process. It e MERCH:) 
stances Dy aa . MERCHANT & CO. 


works better and at less expense than any Philadelphia. New York. Chicago. London. 
other Mill, and is conceded to be the only 
perfect pulverizing Mill manufactured. 

For free illustrated pamphlet address 


BRADLEY FERTILIZER CO0., 92 State St, Boston. 
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MUNCIE, INDIANA 


OFFERS THE FINEST FIELD FOR INVESTMENT TO BE FOUND IN THE WEST. 








ACTORIES EMPLOYING 3,000 MEN 


Have been located here within the past four months. 


5,000 Additional Factory Hands will be Added within a Year. 
The Population of the City, now 15,000, will be doubled within Two Years. 


(000 NEW HOUSES ARE NEEDED NOW. 


From 15 per cent. to 20 per cent. can be realized from rents, and the rents guaranteed by the manufactories. Fine 


residence lots for sale on reasonable terms. Call on or write, 


THE MUNCIE LAND COMPANY, 


MUNCIE, INDIANA. 


AETNA IRON & STEEL CO. 


Bridgeport, - Onio. 
Manufacturers of BARS, ANCLES, TEES, CHANNELS and SPECIAL SHAPES, LICHT SECTION RAILS, 
SHEET BARS and BILLETS. SHEETS and PLATES, PICKLED or PLAIN, COLD 
ROLLED and COMMON FINISH. ANNUAL CAPACITY, 50,000 TONS. 
































































































































MANUF ACTURERS OF pea eeeeereermem THE CANTON GLASS BOARD. 
2 Cc t : 

EMERY COODS, - © oN uts any Fraction of an Inch by Eights. 

¢, Unequaled for accura 1 « k work ir t- 

% j cy and qui or 
‘ ANTI-FRICTION METALS, - -| Q> ting square or at any angle. ete breakages, ae 
- . ENGINES, BOILERS - -| NS PS paso 

hina # e IMPROVED TRAMMEL RULE for a Circles 
@ - - - AND CE 7 = roe = an a XQ From 3 inches up to 48 inches, Segments, 
s 7 “ - - MACHINERY, |= he i NS Ds Gothic Shapes, etc. 
| $3 TTT yt yyy ian SEND FOR CIRCULAR. 
























































wishing to trade in Canada, will do well to cor- | See 
THE CANTON SAW CO., Canton. 0. 


respond with 


Life Bidg., 
J, C.GARDNER, S50 nmek| DOWER roe OA® OF 




















CASOLINE 

MACHINE BOLTS. |! No Steam, Coal, Ash, Gauges, Engineer nor Danger. 5 

Hot Pressed Nuts, eae Iron — oo: 2 ' Can be Used in City or Country. 

— WASHERS —_— ee In ce Pains yn with our Producer Gas Apparatus, we 
Highest Stand- guarantee coal consumption of 14 pounds per hour per h.p. 
33rd & Walnut Sts. 
ard of Excel- OTTO GAS ENGINE WORKS., = bat anerrank PA ENT 
lence. 








MILTON MFG. CO., Milton, Pa. GRAV 


MECHANICAL Pagsenerh Tue GRAVES ELEVATOR @o: 


DRAWING | Ar 0 Kel | eh 2s Se a 





Send for Prices. | T°). 7 


AT HOME. ¥Y, Pr as 
W Rt, 32 94 LIBERT ST. | 
Send for FREE circu- — , DETROIT, HODGES ButlDING. 
lar to The Correspondence OSTON. S53 STATE STREET. 
School of Mechanics. 2500 IN DAILY. USE. CATALOGUE ON APPLICATION. 








Scranton, Pa. 








ss 
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REMOVAL. 


For Sale. A Rare Chance. 


The Real Estate and Buildings of the 
FORT SCOTT FOUNDRY & 
MACHINE WORKS CoO., 
At Fort Scott, Kansas. 

The Most Successful Foundry and Machine 


Shop Plant and Best Location 
in the West. 





The Company owning and operating this plant 
continuously and very profitably for the past 
afteen years, having brought out some patented 
specialties, that are sold mostly in the Eastern 
States, and also for export, were compelled on 
this account to locate farther East, and now have 
under construction at Chicago Heights, Cook Co., 
Illinois, with largely increased capacity, the 
buildings for their new plant, and will remove 
all the machinery in their Fort Scott Works to 
Chicago, about the 1st of December next. 

The buildings are practically new, having been 
erected in 1886, and from the most modern and 
approved plans of Foundry and Machine Build 
ings; are of ample dimensions for large capacity, 
well lighted, arranged for traveling cranes 
throughout, location the best in the city, on 
about thirteen acres of high ground immediately 
within the Junction, and connected by switches 
of all the systems of Railways entering Fort Scott 

Fort Scott has been celebrated for cheap fuel, 
cheap living, and a cheap and very desirable 
class of both skilled and common labor. 

The business was established here twenty-three 
years ago, and the Works have never been closed 
A large general Foundry and Machine Shop trade 
comes to the city almost daily from half a dozen 
States and Territories, isin close proximity to 
the great coal, zinc and lead regions of Missouri 
Kansas City and Indian Territory. 

A rare opportunity for a few practical men to 
make a fortune. The property will be sold at a 


Great Bargain and Upon Easy Terms. 


Photos of the works, together with sizes and 
plans of buildings, and full particulars will be 
forwarded on application. Address 


THE WALBURN-SWENSON MFG. CO., 


1520 Monadnock Block, Chicago. 





{. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J]. B. PIERCE, Secretary and Treas. 


Ue). \ | 


- i 
nye eae) 





A. 5S. FERRY, General Agent, 208 Superior Street, 
Cleveland, O. } 

C. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland O. | 

R. D. BRIGGS, Special Agent, 208 Superior St. 
Cleveland, O. 

W. M. FRANCIS, Special Agent, 208 Superior St., 
Cleveland, O., 

J. E. WOLCOTT, Special Agent, 81 4th Avenue, 
Pittsburgh, Pa. 





THE GREAT MISSABA, 


The Richest On Earth. 
Map of the great Missaba iron Range made 
from personel exploration by 


D. T. ADAMS. | 

The only reliable and complete Abstract Map 

showing the general trend of the iron formation 

and the location of the different mining compa- 

nies’ lines of railroads, etc., now ready, and will be 

sent post paid on receipt of price. 

Wall Map, #1.00. 

Pocket Map Covered, #1.50. 

Address, 


DULUTH MINING INVESTMEMT CO., | 
616, 617 and 618 Lyceum Building, 
DULUTH, MINN. | 





Eleven Sizes of Universal 
MACHINES. 
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Brainard Milling Machine Co. 


WORKS AT HYDE PARK, MASS. 


MILLING 


Six Sizes of Upright and Horizontal 


Plain MILLING MACHINES. 


Four Sizes of CGEAR-CUTTINC MA- 
CHINES. —_—- 

New Invention in Cam Cutting Ma- 
hinery. 


"HILL, CLARKE & CO,, Selling Aes, 


CHICAGO, ILL. 
14 South Canal St. 


BOSTON, MASS. 





agent's Automatic 





Preventer, 


156 Oliver Street. 
. This device, which is now 
in successful operation at 
eal . Rochester, N. Y., and Cleve- 
land, Ohio, prevents smoke 
and economizes fuel. It is 
guaranteed to operate con- 
tinuously and efficiently on 
all classes of steam boiler 
furnaces. 

For Descriptive Pamph- 
plet, Terms and other In- 
formation call upon or 
address 


James Sargent, 


608 Wilder Building 
ROCHESTER, N. Y. 


For Cleveland and Vicinity, 
NcILRATH & JONES, 


AGENTS, 








STEEL 


holes. 


41 Euclid Avé., Cleveland, 0. 


| BROWNING & HUYETTE, Agents, 411 Perry-Payne Bidg., Cleveland, O. 
MADE FROM THE BEST QUALITY OF 


Crucible Steel. 


CASTINGS guaranteed to be sound, solid and free from blow- 


Tensile strength and durability equal to any Steel 


F. 


AS | INGS Castings made. 


E. ROBERTS FOUNDRY CO., 


Paulina St., South of Blue Island_Ave., 


CHICACO, ILL. 





The Little Schoolmaster in the 
Art of Advertising : 


Printers’ Ink, 


A Weekly Journal for Advertisers, 
Will be sent to 
any address 
from date of order 
to Jan. Ist, 1594, 
for 


One Dollar. 


After Dec. 31st, 1892, the sub- 
scription price will be advanced 
to $2 a year. 

ADDRESS 
(inclosing One Dollar) 
PRINTERS’ INK, 


10 Spruce Street, = New York. 





For five dollars a copy of the Ameri- 
can Newspaper Directory for the cur- 
rent year (1,500 pages) will be sent, car- 
riage paid, to any address, and the 
purchase of the book carries with 
it a paid-in-advance subscription to 
PRINTERS’ INK for one year. 


Weeeesd 





OD he EEE: Sa yO 


are aR euPn - 


FOR SALE 


In Florida, 


Several thousand acres of the choicest 
orange and vegetable lands, including 
some of the most valuable muck beds 
and beautiful lakes in the States, all 
situated within three miles of railroad 
station. 


THESE LANDS WILL BE SOLD 
TO ACTUAL SETTLERS 


At prices defying competition. 

I have large tracts from 200 to 5,000 
acres, grazing, farm, garden and orange 
lands, also several valuable phosphate 
beds near Dunnellon and Anthony, 
Marion County. Address 


FRANK R. BIEDLER, BALTIMORE, MD. 
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Have You Exhaust Steam Coing to Waste? 
Are your Feed Water Heaters obtaining the best results, in heating and purifying the feed water for you boilers? 
-Are you heating your buildings with live steam or exhaust? : 


F IF you DESIRE TO GET BETTER RESULTS from your present feed water heaters, and to heat your buildings by exhaust steam 
without back pressure upon engines, saving power and water of condensation, together with GREATER ECONOMY IN FUEL, send for our catalogues 
of Webster Vacuum Feed Water Heater and Purifier, and Williames Vacuum System of Steam Heating, which contains some of the largest plants 
in the United States as references. 

We visit “agen in any part of the United States, at our expense, and furnish our apparatus, which may be attached to your present plant, 


upon trial, under guarantee. 
WARREN WEBSTER & CO., 


Managers and Sole Licensees for the Sale of Patent Rights in the United States. 
Main Office and Works, 491 N. 3rd St., PHILADELPHIA. 


patentees, Proprietors and Manufacturers of the Webster Vacuum Feed Water Heater and Purifier. SEND FOR CATALOGUE 


AURORA TOOL WORKS, 
AURORA, IND. 
Successors to E. A. SCHUMACHER, 


MANUFACTURERS OF 


DHRILL PRESSES 























FOR SALE. 


§ ker MILES, MORE OR LESS, spiral weld 

pipe, 8 in. I. D., tested to 250 lbs_ pressure, 
coated with the usual coal tar composition ; coup- 
lings for lead joints; pipe lengths, 16 ft. to 18 ft.; 
weight of pipe, 6 lbs. per ft. Tender will be receiv- 
ed for this pipe f. 0. b., Chicago, where it may 
be seen if desired. Address all communications to 


J. E. McELROY, 


287 Wabash Ave., Chicago. 





14” Sliding Head Bench Drill. 
20” " ‘“* Plain with Patent Quick Return. 
. : 22” Pe ‘“ Back Geared wi -atent Quick “tur 
OUNDRY FOREMAN capable of taking | aah pe nr neret em Reyes 
charge of a Foundry making heavy Machin- | af “ “ Pata ee “ “ “ 
Rae. : , agg es 24 Back Geared 
ery Castings and Rolls. Must be a sober, intelli- | 24" “ * - Back Gear and Power Feed 
gent and energetic man, and a good handler of a “ “ “ “ “ ir 
men. Give references and state what salrry 32" “ “ “ “ 


ENTIRELY NEW DESIGN AND IMPROVED. 


would be expected. An American under 45 years ’ 

40” Gibbed Sliding Head } 
” “ “ “ 

j 


of age preferred. Address 
““FOUNDRY,”’ care Iron Trade Review. 


WANTED. 


N ACHINE SHOP FOREMAN, by a firm 
manufacturing heavy machinery; must be 
of sober, industrious habits, and good mechan- 
ical abilities, capable of handiing men to best 
advantage and producing first class work at | 
minimum of cost. An American under 45 years 
of age preferred Give references and state what 
salary would be expected. Address 
““MACHINERY,”’ care Iron Trade Review. 


ANTED TO MANUFACTURE , 
A STAPLE HARDWARE SPECIALTY j LEME AVA R 


made wholly of cast iron. HEAVY ARTICLE PRE- 
FERRED, with a little or no machine work. 


Address ‘““ FOUNDRY,”’ 


care Iron Trade Review, 


24 with Patent Automatic Stop. 





Send for Catalogue and Prices. 











SHEARS 
1419 Monadnock Block, Chicago, Ill. SOUEEZERS 








UNION | 
ELECTROTYPE 
DRY 


E 2 


THE DEMING CO. 


SALEM, OHIO. 


Pumps, 


For HAND AND POWER. 


Adapted for BOILER FEEDING, FIRE PuR- 
POSES, etc.; also ARTESIAN WELL CYLINDERS 
and WORKING HEADs for FACTORIES, MILLS 
and FURNACES. 


FOUN 


a — tg 











FOR SALE. 


Second-hand Whitcomb Planer, planes 
34” wide,—11’ long, and is in good 
running order. Will be sold at a low 


price to make room for other machines. Desirable Seecond-Hand Machinery. 


-// 


One Niles Traveling Bed Shaper, 15 
storke, with two tables, complete. 


One 60 Ib. Bradley Helve Hammer. 


| 
| 
} 


Hydraulic Boiler Test Pump. Fig 566. 
HENION & HUBBELL, 55 & 57 N. Clinton St., Chicago, Ill., General Western Agents. 


Send for illustrated catalogue and price list. Mention this paper. 








LATHES. 1 20-in. Drill Press, reed, wheel and lever, No. 2 
Little Giant Chuck, fitted. Ar condition. 

1 24-in. Drill Press, sliding head, back gears, 
wheel and lever feed. Good as new. 

I 25-in. Barnes Drill Press, back geared, power 
feed. At condition. 

1 Single-Spindle Garvin Profiling Machine. At 

condition. 

Brown & Sharpe Surface Grinder. Good order. 

1 No. 4 Garvin Milling Machine, with arm, vise 


17”x6' Blaisdell, rise and fall rest, 15-in. 3 jawed 
combination chuck, fitted. Ai condition. 
16"x6’ Prentice, rise and fall rest, 10-in. 4-jawed 
combination chuck, fitted. Good as new 
15’x8 Fitchburg, rise and fall rest, 9-in. 3-jawed 
combination chuck, fitted. Ar condition 


‘title PLANERS. 


& 30”x30"x8’ Hewes & Phillips, one head, spiral 2 > 2 & 
geared. Fine heavy tool. Good as new and arbors. Arcondition. : A 
| 20"x16"xs' Lincoln, with index centers. Good |! No. 2 Garvin Power Miller, with vise. Good as 
. ’ - a : : é new. 
order. . 7 : 
7 Dh 1 Merritt Heavy Back-Geared Miller with arm, 


18x22" Blaisdell, Crank Planer. Ar condition. , ; : : 
: table 36 in. long, 12 in. wide, 3-T slots. Good 
156 Oliver St., BOSTON. 


15"x15"x3' Planer. Ar condition. pee lg 
12-14 S. Canal St., CHICACO. | 


- 


- 


One New Haven lathe, 38” swing, 14’ 
bed. 





MISCELLANEOUS. No. 21 Bliss Adjustabie Power Press. Good as 


22-in. Gould & Eberhart, Automatic Gear Cutter, new. on f r 5s" ta 
spur and —— Good as new No. 2 Brown & Sharpe Screw Machine, wire feed, 
16-in. Wright Geared Shaper. At condition. eee iN siiiadiion ‘thieinte Mtineitas 
8-in. Boynton & Plummer Shaper, with vise. each No. 1 and No. 2 Garvin Screw Machines, 
Al condition with wire feed. Az condition. 

No. 3 Garvin 6-Spindle Drill Press, with chucks, B@400 other new and second-hand tools in 
fitted. Good as new. stock. Write for list and prices. 





ARMSTRONG TOOL HOLDER, 
For general LATHE and 
PLANER work. Especially 


cur-mommestee.|GARVIN MACHINE CO., 
ARMSTRONG BROS. TOOL CO. Laight & Canal Sts., NEW YORK, N. Y. 


78 Edgewood Ave. Chicago. seno ron cinoutan. 


~ 
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Paint 

| Specialties 

| FOR MANUFACTURERS. 

GRAPHITE PAINT 
for roofs or chambers sub- 
jected to acid fumes: the 
only paint that will suc- 
cessfully withstand such 
exposure. 


IRON FILLER 
for filling holes, seams, 
cracks or depression in 
castings. 


STEEL COLOR PAINT 
for finishing machinery. 


W. W. LAWRENCE & CO., 


Pittsburg, Pa. 

















Cieveland Union Station. 


ennsulvania [,ines. 


Foot of Bank Street. 


OFFICE AND WORKS 
2c4 & 226 NORTH UNION St CHICAGO, I LL.U.SA. PICKET Oswacme £4 Diation, Euclid Av., Woodland 
Av., and Weddell! House corner. 


PERFORATED BRASS. PERFORATED TIN. 234 eeaw YOR THROUGH TRAINS RUN AS FOLLOWS BY CENTRAL TIME 


Jaily. t+ Daily, except Sunday. 















FROM CLEVELAND TO LEAVE ARRIVE 
LS Pittsburgh and Bellaire............F 8.10 am $12.30 pm 
T Pittsburgh, Bellaire and Kast...¢ 1.05 pm + 6.40 pm 
DO YOU LACK STEAM ? WE CAN MELP YOU ! | Philadelphia and New York.....* 1.40 pm *1I.40 am 
Baltimore and Washington...... * 1.40 pm *II.40 am 
" Alliance and Pittsburgh........... * 1.40 pm *11.40 am 


+ 3.25 pm fiIo.10 am 


: : / “oval | Ravenna and Alliance.......... 
Sold only upon approval somes + Ragen 


Hudson and Ravenna........ 






































after trial. Philadelphia and New York II.10 pm * 5.25 am 
: ite P , Baltimore and Washington. IIl.10 pm * 5.25 am 
For information, prices, or | Alliance and Pittsburgh........... *II.10 pm * 5.25 am 
estimates, | Mt. Vernon and Pan-Handle Route. 
hea | FROM CLEVELAND TO LEAVE ARRIVE 
ADDRESS Peter ca : a - 
} Xenia and Cincinnati...............% 8.00 am * 5.25 pm 
. Akron and Columbus................% 8.00 am * 5.25 pm 
} Akron and Columbue...............f 1.05 pm 712.30 pm 
‘ CO RDON Akron and Orrville...................7 3.25 pm f10.lo am 
, | Columbus and Cincinnati......... * 8.00 pm * 7.00 am 
: } 
i Hollow Blast Grate 60 Depot foot of So. 
7) a é Water St. 
‘ "| Arrive. | Depart 
aD , Arrive. epar 
Gordon Hollow Blast Grate for Culm, Slack, Etc. GREENVILLE, MICH. PS eee *6:45)P M| *7:15 A M 
Akron, Canton & Valley Jt......\*10:30 A M} “3:15 PM 
* Valley Jt. & Way Stations......| 76:45 P M| ¢7:15 AM 
Akron, Canton & Chicago....... *8:10 A M| "6:30 P M 
bh EE EES 72:40 P M| 76:30 PM 
iD | Akron, Canton & Marietta..... ¥2:40 P M|TII:00 AM 
: ’ n Akron, Canton & Cambridge..| 76:45 P M| 3:15 PM 
es Cincinnati, ONI1O. | Wheeling, WashingtonD. C.) } ta-4opa| 3:15 PM 
Manufacturers of all kinds of Steubenville, & Wheeling... oe a ~ - 
+d I 3:15 I 
. ih IRON AND STEEL ROOFING AND SIDING. }Daily except Sunday. *Daily. Pullman buffet 
i ao ; ‘ othe EES Sleeping coach between Cleveland and Chicago. 
M . The Pioneers of the Roofing Business 1n 
_*_. ta the United States. We guarantee sat- > : “ 
: isfaction. We ship promptly. Give us Wheeling and Lake Erie Railway 
i a trial order and we will sell you more j 
when n need of same. THE NEW THROUCH LINE 
8@- When writing for our Prices and Ilus- aneurin 
trated Catalogue, please mention The Iron 5 iis 
SYKES IMPROVED Sea a ooh 
2 








Best Roof on earth, Suitable for all buildings Steubenville, Pittsburg, Marietta. 
and very easily applied. All our iron and steel is | ro “ ~ = ine 
re-rolled and box-annealed, and painted with the | THROUGH COACHES 
best of paint and pure linseed oil. We manufac- TWEEN 
ture all styles of crimped, corrugated and beaded asia 


iron, etc., and make extremely low prices on carload | ~ ® 
lots. Write for prices and handsome catalogue, | Toledo & Marietta, 


mentioning this paper. 


. . Py Through Sleepers Between 
SYKES IRON & STEEL ROOFING CO., Chicago, Ill., or Niles, Ohio. PITTSBURGH & CHICAGO, 


CLEVELAND AND DAY COACHES BETWEEN 

Toledoand Pittsburgh, Via Akron,Cuyahoga 
GAL, V/ A. I NJ I Z A I | \] C> Falls, Kent, Ravenna, Leavittsburg, War- 
ren, Niles, Girard, Youngstown, 
= New Castle and Allegheny. 
V V ORKS. | The Only Line running through 

| 66 
H. H. HODELL & CO., “BEAUTIFUL ZOAR.’ 


Galvanizing in all its branches, and Manufacturers jof Rubber Buckets for chain pumps. A. G. BLAIR Jas. M. HALL 


CLEVELAND, OHIO. Traffic Manager. Gen’! Pass. Agent. 
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BUYERS’ DIRECTORY OF IRON AND STEEL TRADES. 


Automatic Sprinklers— 
Neracher Sprinkler Co., Warren, O. 
Advertising Agencies— 
G. P. Rowell & Co., New York. 
Advertising Specialties— 
Clark & Co., Chicago, Il. 
Anti-Friction Metal— 
Magnolia Anti-Friction Metal Co., New York. 
Grant Anti-Friction Ball Co., Fitchburg, Mass. 
Automatic Stokers.— 
Brightman Stoker Co., Cleveland, O. 
Anglers and Tees. - 
Aetna Iron & Steel Co., Bridgeport, O. 
Architectural Iron Work— 
The King Bridge Co., Cleveland, O. 
Bolts and Bolt Machinery— 
Upson Nut Co., Cleveland. 
Boilers and Boiler Attachments— 
Babcock & Wilcox Co., New York. 
Wm. B. Pollock & Co., Youngstown, O. 
E. H. Jones & Co., Cleveland. 
The Stirling Co., Pullman Bidg., Chicago, I11. 
Skinner Engine Co., Erie, Pa. 
Chas. Miller, Beaver Falls, ra. 
Thos. F. Bishop & Co., Cincinnati, O. 
Variety Iron Works, Cleveland. 
Weston Engine Co., Painted Post, N. Y. 
The Golley & Finley Iron Works, Li ima, O. 
Brightman Stoker Co., Cleveland, O. 
W. C. Leffel & Co., S ringfield, oO. 
Aultman, Taylor Mfg. Co., Mansfield, O. 


Blacksmith and Carriage Supplies— 
Weber & Co., Cincinnati, O. 
Blow ers— 
E. H. Jones & Co., Cleveland. 
Brightman Stoker Co., Cleveland, 
B. F. Sturtevant Co., Boston, Mass. 
Bridges— 
The King Bridge Co., Cleveland, O. 
Barrows— 


Akron Tool Co., Akron, O. 
The Kilbourne & Jacobs Mfg. Co., Columbus, O. 


Belt Elevators— 
Lane & Bodley Co., Cincinnati, O. 
Brick Machinery— 
Straub Machinery Co., Cincinnati, O 
Bars— 
Aetna Iron & Steel Co., Bridgeport, O 
Brake Shoes— 
Congdon Brake Shoe Co., Chicago, Il. 
Cranes and Derricks— 
Wm, Tod & Co., Youngstown, O. 
Chain Belting— 
Jeffrey Mfg. Co., Columbus, O. 
Cupolas— 
Victor Colliau, Detroit, Mich. 
Greiner Economical —— Co., Chicago, I11. 
M. Steele Co., Springfield, I11. 
Cut-off Couplings— 
J. H. & D. Lake Co., 
Coal and Coke— 
W. J. Rainey, Cleveland, O. 


Hornellsville, N. Y. 


) 
Electro and Nickel Platers’ Supplies— 
Thos. Buchanan & Co., Cincinnati, O. | 


Engravers and Electrotypers— | 
: ae Electrotype & Engraving Co., Cleve- 
anc 

Union Electrotype Foundry, Cleveland. 
Engines (Steam)— 

Wm. Tod & Co., Youngstown, O. 

E. H. Jones & Co., Cleveland. 

Skinner Engine Co., Erie, Pa. 

Lane & Bodley Co., Cincinnati, O. 

L. Spence & Son, Martins Ferry, O. 

Weston Engine Co., Painted Post, = Y 

Brightman Stoker Co., Cleveland, 

W.C. Leffel & Co., Springfield, oO. 

Totten & Hoge Iron and Steel Foundry Co., 
Pittsburg, Pa 
Engineers and Contractors— 


E. H. Jones & Co., Cleveland. 

Thos. F. Bishop & Co., Cincinnati, eg 
Brightman Stoker Co., Cleveland, 

J. C. Slocum, Chicago, I11. 





Electrical Engineers— 
L. K. Comstock, Chicago II] 
Engineers’ Specialties— 
James Jenks, Detroit, Mich. 
Eave Troughs and Conductors— 
Berger Mfg. Co., Canton, O. 
Emery Grinding and Polishing Machines— 
Thos, Buchanan & Co., Cincinnati, O. 














Files, Makers of— 

A. & H. Gough, Cleveland. 

E. K. Morris & Co., Cincinnati, O. 
Forges— 


Cleveland City Forge & Iron Co., Cleveland. 





Foundries— 
Harn, Ow & Co., Beaver Falls, Pa. 
Addyston Pipe & Steel Co., Cincinnati, O. 
Radford Pipe and Foundry Co., Cincinnati, O. 
Lane & Bodley Co., Cincinnati, O. 
The Sam’! C. Tatum Co., Cincinnatl, O 
J. W. Foley & Co., Cincinnati, O. 
Brightman Stoker Co., Cleveland, O. 
Congdon Brake Shoe Co., Chicago, Ill. 
South Chicago Foundry Co., Chicago, I11. 
The Lloyd-Booth Co., Youngstown, O. 
Totten & Hogg Iron and Steel Foundry C 
Pittsburg, Pa. 
Fire Brick and Clay— 
J. Downerd & Son Co., Zanesville, O 
J. V. Rose, Sharon, Pa. 
Stowe Fuller & Co., Cleveland. 
J.J. Shepard, Cleveland, 
Union Mining Co., Mt. Savage, Md. 
Garden City Sand Co., Chicago, Il. 
Foundry Supplies— 
J. Downerd & Co., Zanesville, ; 
J. D. Smith Fdy. Supply Co., Cincinnati, O 
po oe Machinery Co., Cincinnati, O. 
sarden City Sand Co. Chic: igo, Ill. 
Facings & Blackings— 
J. D. Smith Fdy. Supply Co., Cincinnati, O. 
Flour Mill Machinery— 
The Bradford Mill Co., Cincinnati, ¢ 
Furnace Linings— 


dy 











F. Jj. & H. R. Pool, Cleveland, O. 
Correspondence School— 
Correspondence School of Mechanics, Scranton, 
Pa. 
Chilled and Sand Rolls— 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
Consulting Engineers— 
J. C. Slocum, Chicago, Il. 
Drilling Machines— 
Universal Radial Drill Co., Cincinnati, O. 
Aurora Tool Works, Aurora, Ind. 
Hill, Clarke & Co., Chicago, Ill. 
Drop Presses— 
Toledo Tool & Machine Co., Toledo, O 
Godfrey J. Bremer, Kalamazoo, Mich. 
Drop Forgings— 
Palmer, Cunningham & Co., Philadelphia, Pa. 
Dripping Machinery— 
J. H. Day & Co, Cincinnati, O. 
Dynamos for Electro-Plating— 
Thos. Buchanan & Co , Cincinnati, O 
| 
| 
{ 





Elevators— 

Graves Elevator Co , Rochester, N. Y. 
Explosives— 

Hercules Powder Co., Cleveland. 
Emery Wheel Machinery— 

J. Wendell Cole, M. E., Columbus, O., or Chi- | 
cago, Ill ‘ 

Springfield Emery Wheel Co., Bridgeport, Ct. 
Emery and Corundum Wheels— 

Acme Safety Emery Wheel Co., Detroit, Mich. 

1 Wendell Cole, Columbus and Chicago. 

Thos. Buchanan & Co., Cincinnati, O. 

Spring ield Emery Wheel Co., Bridgeport, Ct 
Engines (Gas)— 

Otto Gas Engine Co., Chicago, Ill. 

Van Dusen Gas Eugine Co., Cincinnati, O 





Ejectors— 





James Jenks, Detroit, Mich. 


Union Mining Co., Mt. Savage, Md 
Foot and Power Lathes— 

H. L,. Shepard, Cincinnati, O. 

Sidney Machine Co., Sidney, O. 
For Sale— 

Walburn-Swenson Mfg. Co., Fort Scott, Kan. 
Fans- 

B. F. Sturtevant Co., Boston, Mass 
Friction Clutch Pulleys 

J. H. & D. Lake Co., Hornellsville, N. Y. 
Flue Cleaners— 

KE. Rayfield, Chicago, I11. 
Furnace Grates— 

Gordon Hollow Blast Grate Co., Greenville, Mich. 
Fuel Oil Burners— 

Gilbert & Barker Mfg. Co., Springfield, Mass. 

Kenderdine Hydro Carbon Fuel Co., Frankford, 
Philadelphia, Pa 

C. D. Juvinall & Co., Upper Sandusky, O 
Gear Cutters— 

Palmer, Cunningham & Co., Philadelphia, Pa. 
Galvanizers— 

H. H. Hodell, Cleveland. 
Grindstones— 

E. K. Morris & Co., Cincinnati, O 
Glass Boards— 

Canton Saw Co., Canton, O. 
Gearing 

Straub Machinery Co., 
Graphite Paint— 

Jos. Dixon Crucible Co., Jersey ay; - ude 

W. W. Lawrence & Co., Pittsburgh, 
Grate Bars- 

Gordon Hollow Blast Grate Co., 


Cincinnati, O 


Greenville, Mich. 


Heaters and Purifiers— 
—* 11 & Bierce Manufacturing Co., Dayton, O 
H. Jones & Co., Cleveland. 
Thos. F. Bishop & Co , Cincinnati, O. 
Warren Webster & Co., Philadelphia, Pa 
Brightman Stoker Co., Cleveland, O, 





Hack Saws— 

Millers Falls Co., New York City. 
Hardware Specialties— 

The Sam’l C. Tatum Co., Cincinnati,<O. 
Heavy Hardware— 

E.K. Morris & Co., Cincinnati, O. 
Higgs & Seaman’s Gas Valves— 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 
Hangers, Pulleys and Shafting— 

Lane & Bodley Co., Cincinnati, O. 

The Sam’! C. Tatum Co., Cincinnati, O. 

J. W. Foley & Co., Cincinnati, O. 
Hoisting and Conveying Machinery— 

The King Bridge Co., Cleveland, O. 
Heating and Ventilating Fans— 

B. F. Sturtevant Co., Boston, Mass. 
Hydro-Carbon Burners— 

ne! Hydro-Carbon Fuel Co., 


2 ai, Pa. 
.D. inte’ & Co., Upper Sandusky, O 
Voi Filler— 
W. W. Lawrence & Co., Pittsburgh, Pa 
Iron Nails and steel— 
Weber & Co., Cincinnati, O, 
[ron Ore, Bar and Pig [ron— 
Oglebay, Norton & Co., Cleveland. 
J. H. Outhwaite & Co., Cleveland. 
Condit-Fuller Co., Cleveland. 
E. C. Pope, Cleveland. 
Cleveland Iron Mining Co., Cleveland. 
Corrigan, Ives & Co., Cleveland. 
Aetna Iron & Steel Co., Bridgeport, O. 
B. M. Jones & Co., Boston and New York. 
Wilhelm & Co., Harrisburg, Pa. 


Philadel 


Iron Rolls and Pinions. 
Totten & Hogg Iron and Steel Foundry Co., 
Pittsburg, Pa. 
Injectors— 
Penberthy Injector Co. Detroit Mich. 
Eagle Lubricator Co., Cleveland, O. 

Iron and Steel Roofing— 
Svkes Iron & Steel Roofing Co., 
Berger Mfg. Co., Canton, O. 
gg Iron Roofing & Corrugating Co., Cincin- 

nati, - 

memati 
Frank R. Biedler, Baltimore, Md. 
Fidelity & Deposit Co., Baltimore, Md. 
Duluth Mining Inve stment Co., Duluth, Minn. 
Geo. Pemberton, New York. 


Niles, O. 


Insurance Companies— 

Hartford Steam Boiler I. & I. Co., 
Improvement Companies— 

Muncie Land Co , Muncie, Ind. 
Iron Buildings— 

The King Bridge Co., Cleveland, O. 
Lathes— 

Sidney Machine Co., Sidney, O. 

H. 1,. Shepard, Cincinnati, O. 

Aurora Tool Works, Aurora, Ind. 

The Bradford Mill Co., Cincinnati, O. 

Hill, Clarke & Co., Chicago, Il. 
Lathe Dogs— 

Palmer, Cunningham & Co., Philadelphia 
Lathe Tools— 

Armstrong Bros. Tool Co., Chicago, Ill. 
Link Belting 

The Jeffrey Mfg. Co., Columbus, O. 
Lifting & Mixing Machinery— 

J. H. Day & Co., Cincinnati, O. 
Land Companies— 

Muncie Land Co., Muncie, Ind. 
Lanterns- 

Rau Manufacturing Co., Chicago, II. 
Lubricators— 

Eagle Lubricator Co., Cleveland, O. 


Hartford, Ct 


Mining Machinery— 
Copeland & Bacon, New York. 
Machine Shops— 
Toledo Machine & Tool Co., Toledo, 0. 
Spicer Mfg. Co., New Philadelphia, Oo. 
Harn, Ow & Co., Beaver Falls, Pa. 
Thos. F. Bishop & Co., Cincinnati, O. 
Godfrey J. Bremer, Kalamazoo, Mich. 
Machinists’ Tools and Supplies— 
Garvin Machine Co., New York. 
Aurora Tool Works, Aurora, Ind. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Godfre y J. Bremer, Kalamazoo, Mich. 
Hill, Clarke & Co., Chicago, Il] 
Callender & Patterson, Dayton, O. 
Metal Ceilings— 
Fred F. Bischoff, Chicago, 111. 
Municipal Bonds— 
Frank R. Biedler, Baltimore, Md. 
Milling Machines— 
Cincinnati Milling Machine Co., Cincinnati. 
Godfrey J. Bremer, Kalamazoo, Mich. 
Brainard Milling Machine Co., Hyde Park, 
Mass. 
Hill, Clarke & Co., Chicago, I11. 
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Moulding Sand— 

Garden City Sand Co., Chicago, Il. 

J. Downerd & Son Co., Zanesville, O. 
Mill Machinery— 

Straub Machinery Co., Cincinnati, O. 
Mines and Mining Stock— 

Frank R. Biedler, Baltimore, Md. 
Mining Engineers— 

A. Leofred, Quebec, Can. 
Mechanical Engineers— 

J. C. Slocum, Chicago, III. 
Oilers— 

Rau Manufacturing Co., Chicago, Il. 
Oil Burners 

Kenderdine Hydro-Carbon Fuel Co., Philadel- 
phia, Pa. 

Cc. D. Juvinall & Co., Upper Sandusky, O. 
Oil Well Machinery— 

The Golley & Finley Iron Works, Lima, O. 
Oil Tanks— 

Aultman, Taylor Mfg. Co., Mansfield, O. 
Ore Crushers— 

Bradley Fertilizer Co., Boston, Mass. 


Totten & Hogg Iron and Steel Foundry Co., | 


Pittsburgh, Pa. 
Pumps (S*eam)— 

EK. H. Jones & Co., Cleveland. 

Deming Co., Salem, O. ; 

Thos. F. Bishop & Co., Cincinnati, O. 

Brightman Stoker Co., Cleveland, 0. 
Paint— 

Iron Clad Paint Co., Cleveland. 

W. W. Lawrence & Co., Pittsburg, Pa. 

Jos. Dixon Crucible Co., Jersey City, N. J. 
Perforated Sheet Metal— 

Harrington & King Perforating Co., Chicago, Ill. 

Aitchison Perforated Metal Co., Chicago. 
Photo-Engravers 

National Photo-Engraving Co., Cleveland. 
Powder— 

Hercules Powder Co., Cleveland. 
Presses— 

Toledo Machine and Tool Co., Toledo, O. 

Godfrey J. Bremer, Kalamazoo, Mich. 
Plumbago— 

J. D. Smith Fdy. Supply Co., Cincinnati, O. 
Pulleys 

Straub Machinery Co.. Cincinnati, O. 

Lane & Bodley Co., Cincinnati, O 

J. W. Foley & Co., Cincinnati, O 
Power Plants— 

Weston Engine Co., Painted Post, N. Y. 
Portable Hoists— 

James Dunn, Cleveland, Q: 
Portable Forges— 

B. F. Sturtevant Co., Boston, Mass. 
Plates— 

Aetna Iron & Steel Co., Bridgeport, O. 
Pulverizing Machinery 

Bradley Fertilizer Co., Boston, Mass. 
Railway Supplies— 

Cleveland City Forge & Iron Co., Cleveland. 
Radial Drills— 

Universal Radial Drill Co., Cincinnati, O. 
Rock Breakers 

Totten & Hogg Iron and Steel Foundry Co., 
Pittsburgh, Pa. 

Bradley Fertilizer Co., Boston, Mass. 
Rolling Mill Machinery— 

The Ll8yd-Booth Co., Youngstown, O. 

Totten & Hogg Iron and Steel Foundry Co., 

Pittsburg, Pa. 

Roll Lathes— 


Totten & Hogg Iron and Steel iFoundry Co., | 


Pittsburg, Pa. 
Steam Boiler Inspectors — 
Hartford Steam Boiler Inspection & Insurance 
Co., Hartford, Conn. 
Saws— 
Peter Gerlach & Co., Cleveland. 
Canton Saw Co., Canton, O. 
Steel Rails, Bloomsjandi Billets— 
Cleveland Rolling Mill Co., Cleveland. 
Smokeless Furnaces— 
J.V Burke, Chicago, I11. 
Brightman Stoker Co., Cleveland, O. 
Steel Stampsiand Stencils— 
J. H. Fleharty & Co., Cleveland. 
F. A. Sackman, Cleveland, O. 
Sheet [ron— 
Cleveland Rolling Mill Co., Cleveland. 
The Golley & Finley Iron Works, Lima, O. 
Aetna Iron & Steel Co., Bridgeport, O. 
Sheet Steel— 
Aetna Iron & Steel Co., Bridgeport, O. 
Semi-Steel— 
South Chicago Foundry Co., Chicago, Il. 
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Steel Color Paint— 
W. W. Lawrence & Co., Pittsburgh, Pa. 
Scrap Iron & Steel— 
Klein & Cohn, Cincinnati, O. 
Special Machinery— 
Toledo Machine & Tool Co., Toledo, O. 
J. H. Day & Co:, Cincinnati, O. 
Godfrey J. Bremer, Kalamazoo, Mich, 
Shafting— 
Straub Machinery Co., Cincinnati, O. 
; Stokers— 





Brightman Stoker Co., Cleveland, O. 
| Steel Rails, Blooms and Billets— 
| Aetna Iron & Steel Co., Bridgeport, O. 
Structural Work— 

The King Bridge Co., Cleveland, O. 
Sand and Chill Rolls— 

The Lloyd-Booth Co., Youngstown, O. 
Smoke Consumer— 


Jas. Sargent, Rochester, N. Y. 
| Northwestern Land & Coal Co., Boston, Mass. 
Jas. V. Burke, Chicago, III. 
Brightman Stoker Co., Cleveland, O. 
Steel Mushet’s— 
B. M. Jones & Co., Boston and New York. 
Stay Bolt Tron—Taylor’s— 
B. M. Jones & Co., Boston and New York. 
Twist Drills— 
Cleveland Twist Drill Co., Cleveland. 
Graham Twist Drill & Chuck Co., Detroit, Mich 
The Whitman & Barnes Mfg. Co., Akron, O. 
Torches— 


Rau Manufacturing Co., Chicago, I11. 
Turnbuckles— 

Cleveland City Forge & Iron Co., Cleveland. 
Tanks— 

The Golley & Finley Iron Works, Lima, O. 
Tin Plates (Roofing)— 

Merchant & Co., Philadelphia, Pa. 
Tinning Machinery— 

The Lloyd-Booth Co., Youugstown, O. 
Trucks— 

The Spicer Mfg. Co., New Philadelphia, O. 
Ventilating Fans— 

E. H. Jones & Co., Cleveland. 


Brightman Stoker Co., Cleveland, O. 
B. F. Sturtevant Co., Boston, Mass. 


Watchman’s Time Detector. 
Cleveland Electrical Mfg. Co., Cleveland, O. 
A. Nanz & Co., New York City. 
Wood-Working Machinery— 
The Egan Co., Cincinnati, O. 
Wire Machinery— 
John Adt & Son, New Haven, Conn. 
Washers— 
Milton Mfg. Co., Milton, Pa. 
Water, Gas and Steam Pipe— 


Addyston Pipe & Steel Co.,-Cincinnati, O. 

| Radford Pipe & Foundry Co., Cincinnati, O. 
| 

| 





Wheelbarrows— 
Akron Tool Co., Akron, O. 
| Water Stand Pipes— 
Aultman, Taylor Mfg. Co., Mansfield, O. 


The Breckett Smoke Consuming Co., Norwalk,O. 


| THE 
| CLEVELAND-CLIFFS IRON CO., 


Cleveland Iron Mining Co.—tron Cliffs Co. 
| Producers and Sellers 
| Lake Superior Iron Ores and Pioneer Charcoal 
Pig Iron. 
Mercantile Building, - CLEVELAND, O. 


Oglebay, Norton & Co.. 


Successors to Tuttle, Oglebay & Co., 
Commission Dealers in 
rROMN | ORES, 
FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS. 
CLEVELAND, OHIO. 








ESTABLISHED 1854. 


PETER GERLACH & CO., 


MAKERS OF 

Saws, Tools and Machinery. 
Office and Warerooms, 28 Columbus St. 
Factories on Columbus, Winter and Leonard Sts 


Cleveland, Ohio, U. S. A. 


CORRIGAN, IVES & CO., 


DEALERS IN 








} 


IRON ORE AND PIG IRON, 


Rooms 716,°717, 718, 719 Perry-Payne Bid’g, 
CLEVELAND, OHIO. 


THE CONDIT-FULLER C0., 


Pig and Bar Iron, 
CLEVELAND, . OHIO. 


E. C. POPE, 


COMMISSION DEALER IN 


Iron Ore, Pig Iron 
AND METALS. 
Cleveland, - Ohio. 











J. H. OUTHWAITE. W. G. POLLOCK. 


J.H.OUTHWAITE&CO., 


Exclusive attention given to 


LAKE SUPERIOR AND MENOMINEE RANGE 


rErROoOmNw ORE, 


Perry-Payne B’ld’g, - Cleveland, O. 


STEEL CASTINGS. 








When you write to firms ad- 
| vertised in our columns, please 
mention the fact that you took 
their address from our paper. 


They will thank you for it. 


Solid, Strong, Easily Machined. 
New Castle Steel Casting Co., 


NEW CASTLE, PA. 


CLEVELAND AGENTS: 
THE J. H. McLAIN CO., .No. 10 So. Water Street. 








CLEVELAND ROLLING MILL Co., 


CLEVELAND, 


- OHIO. 


——MANUFACTURERS OF—— 


| BESSEMER AND O 


PEN-HEARTH STEEL, 


Blooms, Billets, and Slabs. Steel Rails, Steel Beams, Channels and Angles. Steel Forgings, Bar 
Spring, and Sleigh Shoe Steel. Steel Wire of all kinds. Barbed Wire, Iron and Steel Plates. 
Galvanized and Black Sheet Iron and Steel Corrugated Iron Roofing. 





(PRINCIPAL) 
Baltimore Offices, 
Moore Building, 
| S. EK. Cor. Baltimore and Hanover Sts. 


MINING, “MINERAL 


_ FRANK R. 
| 


Totten & Hogg Iron and Steel Foundry Co., | 


Pittsburg, Pa. 
Steel Castings— 
Chester Steel Casting Co., Philadelphia, Pa. 
New Castle Steel Casting Co., New Castle, Pa. 
Congdon Brake Shoe Co., Chicago, II. 
South Chicago Foundry Co., Chicago, I11. 
Totten .& Hogg Iron and Steel Foundry Co. 
Pittsburgh, Pa. 
F, E. Roberts Foundry Co., Chicago,I1l. 


\ 


Municipal Bonds, 


Farm and City Mortgages, 


Short Time Paper. 


| BXAMINATIONS AND REPORTS MADE. 


BIEDLER, 
(BRANCH) 


New York Offices, 
Welles Building, 
18 Broadway. 


AND TIMBER LANDS 


Large Tracts of Florida 


Phosphate and 


Hammock Lands. 


8&Correspondence Solicited. 
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THE AERATED FUEL COMPANY'S SYSTEM 


Gives the best oil fire. Does not increase 


Send for Catalogue to Hall Steam Pump Co., 


insurance. 


Pittsburg. 


200 Plants in use for 50 varieties of work. 
GILBERT & BARKER MFG. CO., General Agents for the U. S., Springfield, Mass. 


Forging and tempering a specialty 





Do You Use Oil tor Fuel ? 


IF $0,\D0 NOT FAIL 


To Investigate 


If you are 


not require any expensive Air Compressor ; 
tary Pump in connection with our Burner and Governor being nesessary. 


CIRCULARS. 


Station F, 


THE KENDERDINE BURNER. 


anticipating a TRIAL of oil for Fuel, our system is the Cheapest; it does 


only an ordinary Fan Blower and small Ro 
SEND FOR 


KENDERDINE HYDRO-CARBON FUEL COMPANY, 


‘Tucker and James Sts., 


PHILADELPHIA, PA. 





JUVIYALL’S 


Automatic Fuel Oil 
BURNER. 


References, 
furnished on application. 


prices, &c. 





NOR General Work, Gen 
erating Steam, Burning 
Lime &« wherever Crude 
Oil is used for fuel. Can be 
set to hold any desired 
pressure of steam, and 
needs no further attention. 
Strictly Automati 
For further particulars 
address, 


C. D. JUVINALL & CO., 
Upper Sandusky, Ohio. 





Alphabetical List of Advertisers. 


The star (*) indicates that the adv. appears alter- 
nate weeks; the dagger (t) once a month; the 
double dagger ‘{) once in three weeks; the 


varaliel three times out of four 
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ce Ge een eee Suebvisadbonssbessbecee I 
Toledo Machine & Tool Co.. ose eaitenasoe a 
Tod, Wm. & Co ; ; Mae 
rotten & Hogg Iron and Ste el Co.. iecceuipuniine a 
Upson Nut Co 2 
Union E lectrotype Foundry. 22 
Universal Radial Drill Co iégiliierieiyess ep ventas ae 
Union Mining Co...............+6 OS ae eee 16 
Variety Iron Works........... ieee tnan eer euepashimesy: CON 
Van Duzen Gas Engine Co............. Paitin . 
Warren Webster & Co....... , -. 22] 
Weston Enyine Co nis disiieecaste tinenmanen Uae 
Whitman & Barnes Tr. 
Walburn-Swenson Mfg. Co : 21 
Wilhelm & Co a ‘ ‘a 18 
IRON AND STEEL MARKETS. 
IRON ORE, 
Extra Low Phosphorus Bessemer......... $ 5.5 
No. 1 Specular, Bessemer quality $5.00 $5.25 
No. 1 Bessemer hematite. — eee 
Minnesota Bessemer hematite $ 4.50 
Hematites No. 1 non-Bessemer....... $3.25(@$ 3.5 
No Specular, Non-Bessemet! . $3 0 $4.06 


Pic IRON. 
CLEVELAND ff. o. b. cars 
Jessemer Sits. 
No. I Strong ‘Foundry, 
No. 2 Strong , Foundry 











| Southern Coke No. 2 


No. 1 Grey Forge - |, See 13 0O(@ 00 00 

No. 2 Gray Forge, neutral 12 50@ 13 00 

No. 1 American Scotch......... é 14 50@ 1475 

No. 2 American Scotch.................00 13 50@ 1375 

| Lake Superior Charcoal............ ...cs 17 00 | 
/ 





PITTSBURGH (reported by A. H. Childs 





Pe EAE Ys satsesnicachsncvnvecehos weeee $14 50@$14 75 
No. 2 Foundry 13 50@ 13 75 
Grey Forge ee ceeccssesccceseouceceres 12 50@ 1275 
White and Mottled................. ssoceees . 12 00@ 12 25 
EI EOE KAMION sa se csesenecsdoxndseonsees 18 00@ 22 o 
Cold Blast Charcoal.......... sceaebsecnysaseseee 22 00@ 27 00 
EE A re ee en 14 OO@ 14 25 





CHICAGO (reported by our representative 
Lake Superior Charcoal..... $17 0co@$17 50 
Local Coke Foundry No. 1 14 50@ 1475 
Local Coke Foundry No. 2 3 50@ 1400 
Local Coke Foundry No. 
Local Scotch Foundry No 





13 25(@ 1375 


15 o00(@ 16 00 
5 








Local Scotch Foundry No. 2.........s00+ - 14 OO 1450 
Local Scotch Foundry No 3-0 secccceeeeeee 13 50(@ 14 00 
Southern Coke No 14 85(@ 15 25 
Southern Coke No. 2 13 85@ 140 
Southern Coke No. : 3 35@ 136 
Southern No. 1 Soft 13 85@ 14 25 
Southern No. 2 SOFt....0000-....05- 13 % 1375 
Ohio Silveries No. 1... 17 00@ 17 50 
Ohio Silveries No. 2... Sewehe 16 00@ 16 50 
Ohio Strong Softeners No.  lintedincdakties 16 50@ 1700 
Ohio Strong Softeners No. 2.......... . 15 50(@ 16 0 
Tennessee Charcoal. 2.........ccccsccsssese 1¢ @ 17 oO 
Alabama Car Whieel.............0s-scscoses 19 85@ 210 
CINCINNATI (reported by Hyatt, Mathe we & So 
Southern Coke No. 1, Foundry. $14 « 14 25 
Southern Coke No. 2and No.1 Soft. 13 00 "13 25 
Southern Coke No spe aiiiiess 12 @ 127 
Ohio Soft Stone Coal No. 1 16 0of@ 16 5 
Mahoning Valley No. 1........... f @ 1675 
Mahoning Valley No. 2............c0000 5 50@ 1575 
Hanging Rock Charcoal No. 1, Fdy. 1g 00@ 19 50 
Hanging Rock Charcoal No. 2, Fdy.... 18 o0o@ 18 50 
PA OB ee a 16 o0@ 165 
Standard Southern Coke, Grey Forge. 11 75@ 12 00 
Mottled Neutral Coke.......... we IL 50@ 11 75 


High Grade Virginia Coke “ieee No 1. 16 25@ 16 5 
High Grade Virginia Coke Iron No. 2. 5 25@ 15 50 
Southern Car Wheel Iron..................... 18 @ 18 75 
Lake SuperiorCar Wheel & Malleable. 18 00@ 18 5 


BUFFALO (reported by Rogers, Brown & Co.) 
Mahoning and ee Valley, 











strong, No.1 Foundry......... $15 25 
Mahoning and Shenango 

strong, No. 2 Foundry.................. od 14 50 
Ohio Softener No, 1........000-c0scececeeeee 15, 50 
Ohio Softener No. 2 14 25 
Jackson Co. Silvery, ; 7 3 
Jackson Co. Silvery, No. 2............ 16 So 
Lake Superior Charcoal..............cccces 15 00 
Tennessee Charcoal.......... j niabnibeaae’ 15 00 
Southern Softener No. 1,...........0. 14 40 
Alabama Car Wheel.. scaiiitialie 19 00 
Hanging Rock Charcoal., . Peni 20 50 


LOUISVILLE (reported by. Geo. H. Hull & Co 
Southern Coke No. 1 Foundry we $13 25@$13 50 
Southern Coke No. 2 Foundry....... 12 00@ 12 25 





Southern Coke No. 3 Foundry 11 50@ 1175 
Grey Forge....... deideeesien . 11 OO@ 11 25 
Southern Charcoal No. 1 Foundry..... 15 00(@ 16°00 
Car Wheel............ Ay 17 @ 1775 


LOUISVILLE (reported by H: WW Bros. & Co 
Southern Coke No. 1 Jonseees 


o@$13 75 





Southern Coke No. 3....... wii 





Southern Charcoal No. 1 Oo@ 17 
Southern Charcoal No. 2 o(@ 16 a 
Missouri Charcoal No. 1 oo@ 17 50 


Missouri Charcoal No. 2 


PR: MRE ssh sde was ven sidtadosasdduseansebceuts 11 50@ 12 00 
Cold Short. Aas inekucs Dianceidanberoemwenss 11 25(@ 11 50 
a Se ee ee en OE 


Southern (standard brands).. 20 00(@ 21 00 
Southern (other brands iceateiia 
Lake Superior.. ...... bésseassissacerecescsscs 19 SOQ 20 $0 


Brown & Mea- 





1d 50(@ 19 59 


ST. Louis (reported by Rogers, 
cham 
Southern Coke No 1... , 
Southern Coke No. 2............ss0008 
Southern Coke No, 3... 
Southern Grey Forge. , 
Southern Charcoal No. 1.........cee0..0. 
Southern Charcoal No. 2.. 


50@$14 75 
25@ 1350 
75@ 13 00 
» 25 1250 
16 00@ 1650 
15 00o@ I5 50 














ik es. as. 
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alfern 
and Flask 
Makers’ 


MACHINERY, ETC. 


Wood 
Working 
Machinery 


FOR ANY PURPOSE 


One of our leading LARGEST LINE IN 


specialties, THE U.S. 








2 


ee 


BAND ‘SAWS-Five Sizes. 


All fitted with our new Roller 
Guide, which prevents the : 
blades from breaking, etc. Machines. 


TME EGAN CO. 


Nos. 251 to 271 W. Front:,St., CINCINNATI, OHIO. 


THE STURTEVANT STEEL PRESSURE BLOWERS 


For Cupola Furnaces and Forges 


ORIGINATORS Catalogue Now. Ready. 


INTRODUCERS. Nearly 300 pages and 


CONSTRUCTORS. 





THE STURTEVANT SYSTEM. 


Heating and Ventilating 
Manufacturing Establishments 


PORTABLE FORCES. 


Send for Catalogue 





Boston, Mass. 





—— ie — ee a 
91 Liberty St.. New York. 


135 No. Third St., Phiiadelphia. 


THE LLOYD-BOOTH CO., 


Branches : 16 So. Canal St., Chicago. 





YOUNCSTOWN, 
OHIO. 


inning 


T 
MACHINERY 





[ITY pue pues 
STMA Sul[[oy 
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Missouri Charcoal NO, L.......scsseseeeeeeenes 14 50@ 15 00 
| Missouri Charcoal No. 2 14 00o@ 14 50 
I cis i ctarpiscvescngsous ies 16 50@ 17 00 
Khe PIII E MOT 5 ccpinsa egactieds «00 eecdagicpteccasbten 18 00o@ 18 25 
SS A eh es oP 18 50@ 18 75 
Connellsville Coke, St. Louis............... 5 65 


DETROIT (reported by William F. Jarvis & Co.: 
Lake Superior Charcoal, all numbers..$17 o0@$17 5« 


Lake Superior (coke) Bessemer..... ...... 16 0o@ 16 50 
Lake Superior Coke, Foundry, all ore. 16 00@ 17 00 
Standard Ohio Black Band........... 16 50@ 17 00 
Southern No. 1........0...04- mee wees 14 50@ I5 00 
Southern Grey Forge.......... scapes wees 12 50@ 13 00 





Jackson County (Ohio) Silvery..... ...... 17 75@ 18 25 


OLD RAILS AND SCRAP METAL. 


GRoss TONS 











IEE BIE aise ois vnddive'<+i <0 opdanconlenins daub $18 so 
CRG BU BO a vac ina dite inacegskacntesesiwaendouenle ode 35 
NET TONS 
INO: 2: RR. PIROUGE GOTAI so. ccccesiusecctassberasceahS 50 
PU, F OPT nO RCI i faces adn citeaass on sysnuhecstadie’ 14 00 
No. 1 Machine cast scrap..... sake Satuatel 10 o¢ 
Ree Cac yaccdblecicecxetscnviea upividdaeitaads .t. 20 O 
TNO acre svinsntessasdcasiitdonne’ Am II 00 
Wrought turnings (free from cast)............. 8 so 
COE FOP RU ia ois waitaacciasecuneniacin chee 6 50 
Uncut wrought iron boilers...............:..cceeeeeee 9 00 
Biel HOUSE PIMOM wucdcccncccnscatapevtiodieaces PATS 
CARRE TO ED 5 bate ck oi ceiescecadnscsbasorseade tana siacnenaiebee 6 « 
Pipes and flues (clean 9 5 
yy a) ines 10 ¢ 
Hoop and band iron. 8 00 
CR aces cette edad intacdon dacekacioecnatcens 7 oO 
We ORE TN io on ssc ccccocvccvicecsexidacssccnnckederas 8 o 
Malleable iron : jncadnaneutciwadsisiekancinaaeia aya 
STRUCTURAL MATERIAL. 
Beams and Channels (f. o. b. mill 2.10C@2.25« 
Angles 1.85C(@1.goe 
(ee ; nGa SGA b cand 1c ceannd cenineenelenaasaellimekadianaie soc 
Universai Plates wibdaevineneel keezedple coo <otcntal ae 
Sheared Plates . ee eee ee | TR eT 


MERCHANT IRON AND STEEL. 
Flat Bar. 


Fe ge es ean cel 1 
44% to6 by % tor inch.............. 
1% to6 by 1% to 2 inch................ cs 
1% & 1% by % to ¥& imch..... cesses ee 

1 &Iw%by % to ¥% inch.................. ee 
¥g, %, ZH. Dy H to HG imcW......... ccc ceccccececcscsccees 





Round and Square, 






2% to 3% incl ~tehaaes i 
Se E5556 i anciddsadadeccecneed teeta beads ocd 15 
CRE Be ee Bache cas ven andudeutsseapael a 
ean Oe Ss AM dics purici os exizeniadieh cacedoiae eaialecsal cawhdhadieice 3 
Oval 
ROPE BENC Miss vcs otbinsceneasedeesapuesnagtianaesiaibeueteane 18 


g to % inch.... 





Half Oval and Half Round. 











fe ee a ae a a 
OO BO ANC dala ass sivcsadioasieasesctuaticubiaxe tiolatces 2 co 
Pie WOO, WING Maas casa tcasseparcen otuutnsaelidvaseuieassimentbaseadel 2 
ly ye 2 40 
«3 S! 
El to'6 Dy 3¢ amd 5-16 1m cosas cscesdecdecececcceacees I 75 
E20 T9E DY 3 GUN GIO PCa si cs ccccicncscadesspaeveccocce 18 
wyto % by % and §-16 inch...............cse (ote 9D 
tO Se PEE AE QU G16 DCI a cccnsesiacsvexdcdcccnsanepacenae 215 
Hoops. 
1% to 4, Nos. 13 tors........ SE eee ee 
1% to2, Nos. 16 to 18 idetinaedeed $ pase aS 
14% to 2. No. 19 idvdwtouienivieiensbate <aceel §0 
iy to 2, No. 
IGWB DOO Bie iseinicae oesctiiticscaipennsionnnatin 2 ¢ 
6 BO i BAO BRicivennzcconcesevaas ‘ atime 2 
PEG, 5 MM SG, NOR: 39 10 86. enscccaccccccsetsaerecesc’ 
BSW AM EE NOM, BD CO. TGC. cesiccdccscnssccdeascieen 2 
15-16, rand 134, NOS, 19 @td 20...............cccececeese 2 ¢ 
15-16, 1and1%, No . 


Ye, Nos. 16 to 18.. 
%. Nos. 19 and 20 
%, No. 21.. 
%, No. 22.. 








THE TOLEDO MACHINE TOOL CO., 


MANUFACTURERS OF 


Presses, Dies and 


FOR BAR AND SHEET METALS. DIES FOR ALL 


KINDS OF WORK. 


Mention this paper 


Oak and Superior Sts., TOLEDO, OHIO. 





No. 25,Press. 


8 8 / me ee “J 
g, Nos. 13 i. amine 2 I 
ve, Nos. 16 to 18 ‘ : 20 

t , Nos. 19 and 2 es pecun Se 33 


SEND FOR ILLUSTRATED CIRCULARS. 


13-16, Nos. 13 toTs..... 
13-16, Nos. 16 to 18 
13-16, Nos. 19 and 20......... 
13-16 No. 21...... 
13-16, No, 22....... 
;, Nos, 13 tors. 
4, NOs. 16 to 18 

, Nos. 19 and 20 
¥%,, No. 21 





11-16, Nos, 13 to Is.... 

11-16, Nos 16 to 18 
11-16, Nos. 19 and 22..... 
11-16, No. 2 
11-16, No 














, No. 21 2 40 

, No 2 3 50 
Se DR cctevents bdanengddeSauh nth eterewaduedecaaementiiiiee 3 6 

Light Band. 

£56 to'6 Dy 36 BO 3°26  BCM . Sacdnccsncdteersincaccecescceck I 95 
1% to 6 by Nos. 11 and 12. Lebaaesinewwunetssteare 00 
I to 1% by & to 3-16 inch.......... aeons 00 
EEO 296: Dy NGG BE MIR BO va ivdewtiucicdepmetsstqsacescee 2 05 
4%and 13-16 by % to 3-16 inch.... iieiniaes 215 


| A and 13-16 by NOS. 11 ANd 12.........ccecesececeecees 2 20 
. 
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-THE- : 


ROBERT ENG TAN 


wi deny MeTAL-(0 





\ 
A; | -~ CHICAGO. ILL. 
on N 
PERFORATED METALS OF ALL KINDS 


LOFFICE : 510---265 to 269 DEARBORN ST. 
WORKS AT SOUTH CHICAGO. 











MANUFACTURERS OF 


Copper, Brass 
and Tin Oilers, 


Of all !Descriptions, also 








Torches, - - 


Lanterns, Etc. 


235 Lake St., CHICAGO, ILL. 


SPICER SHEET METAL TRUCK. 


, 


Platform, 90” long, 273/’ —— 
wide; made of best seasoned iain? 2 aR 
hickory, with slat 
top. Weight, 350 
pounds. For par- 
ticulars address 
SPICER MANUFACTURING CO., 


New Philadelphia, O. 


















Capacity, 
2% tons. 


Especially adapted for Tin Plate, 
Sheet Lead, Sheet Iron and Steel 








Stamp before a blast. | Siindies after a blast | 


STRONGEST and SAFEST EXPLOSIVE 





RAU MFG. CO... 





¥% and 11-16 by &% to 3-16 inch................. ; 5a ie 
¥% and 11-16 by Nos. 11 and 12... eencedbecccscd 20 
¥% and 9-16 by \% to 3-16 imch.............cceceeeesee es 2 40 
% and 9-16 by Nos. 11 and 12.............0.ececeeeees 22 £5 
Rn Oe OD RD BORON 0 sscskpsvaccnevesbicccssacs edesee 255 
PEM: ROME WR occ cscs anc ceecicubancdasdeakecocvesccll 1s 


Wagon Box Iron. 


% inch, beveled edge, by Nos. 11 and 12............2 20 
% ich, - EO Se ee 2 20 
¥% inch, a % ene sa. eee me 
¥% inch, - 2 Te ER sia tsisicc? 86 


Sheet Iron. 





OU Siac dean sansiedacedssdedeveveclteise totetscibaeiens® 20 
SS eee eee ee’ 
UT MED TIEE 5 iscenevociesccnkesedoxiindieaccncestabuciacncvavs 60 
I tie, rota uns chavanoukcoiexorabiencerswunen 70 
DE sas [v aekecsonegedukaaveleaiaswusathnapiass ‘ 
NE donikuri mes <ciduaein’-misiiiunois dimetin om 
NA i I ala ES a aa aici ig ce 2 5c 


Iron Boiler Plates. 
Tank, ¥ inch and he vier ee a IO 2 25 
C No. 1, bitiiclnr iebsakakaewe 2 40 
CH No.1, = a © . geabccbactenSs ee 
CH Flange, és ee oe eee 7 
Extra Flange a caaeeeres rl 
Solid Fire Box Os < Shackaeiisaiain 475 
r 





3 
> 
2, 


lig, re 
Marine Flauge nesta 
rs as iain tiasnsviidipsuuiabakca'se sadae stcrcen 
Above includes plates 90 inches wide. 

90 0 G0 BE WEE. scnnacnestserscsinse Y4c. th. extra 
OP GD BS WON WP sis cescnerccsevcscvecss : ’ 

100 to 104 in. wide.. 
EE ee I Ic cntvvinens vahorikcepcaresevnctesies .specia! 





American Cast Tool Steel. 
ROUND, SQUARE AND OCTAGON. cts. Ibs. 


en RO a oo sche csisanesestovetsctadsoncccsncsed 
NE ae ene eee 
7- -16 to % and 2% to 3 in. 
oS | aera 
% to 11-16and 4%.... 








i Ne aaa cscncvnndvuesanvecensesss 
i ee I 0 BO son cocns cn sksnovsvncscesseicdonpace II 
SRS BEE canitactesesessescdusecinntcesvns se ps eetedecevesccasccsseosscosel® 
Flats 

cts. Ibs 

2 to 9-16 in. wide by 2to % thick................ SY 
Bessemer and O. H. Steel. 

RN i ciintcksctcinsscassinseres .....Dase price, 2 35 
PRs kiran hia divabucbbiieescduccdpovess ¢ 2 25 
| ES eee Pe 2 So 
Sleigh Shoe... 50 
Pe ici vieietienieiciscbanteecascens we 2 35 
Cutter Shoes, tapered and bDent...... ™ 275 


English Tool Steel. 






DIE hilt s attnticiscseasteswWesibecessones »C 
Hobson’ s ‘‘ Best”’ 6c 
‘Choice’ 
Burden Boiler Rivets. 
4, %, 11-16 and X% inches diameter...................42 4 00 
Bridge %, %, 11- 16 and OG BERCR CE 5.505 s0sccndeeces 4 00 





MACHINERY SUPPLY MARKET. 








Anvils, 

PE suse ioduasiverd icuhassbeusescksbannapadecbivecnh # Ib g@10 
SNH a onc cn ccaceramnanpecckstencoucnechethcgdonuerenners ® Ib 12 
Bellows. 

oh , fee eee dis 40 
Blacksmiths 1 Bullock’s......... dis so&10 
Moulders.’......... dic btungie baakentaasetekeitde ..dis 40@40&10 
RINE cehcca Ven bbatniesschuasidosdtiunisatessbaaesces dis 40&10(@50 

Belting. 

Boston Belting Co.’ s standard......... scascieeoteed dis 7 
: dis 60&5 
* i BP RE REE. cnc cinach enuads ..dis 55 
Cleveland Rubber Co. extra standard......dis 60&10 
Be We MIE stv canton vaddcetscastosn covvenssessucnsess dis 45 
Shultz Raw Hide Leather Belting, single,.....dis 40 
Munson’s Short Lap Single Leather.............. dis 45 

Munson’s Short Lap Double and Light 
ccs sonctis snsenaosnnct se Civeses dis 50 

Shultz Raw Hide Leather Belting, Double 
RII IDI re sksavviccdaenssssceranccasesadice dis 40 
ee Ra ee dis so&I0 
Alexander Brothers’ pure oak tanned............dis 45 


Blowers and Exhausters, 


es 4 ee ; scnscsesa 20 
Boston Blower Co., dis 35 














NED yhociassiesscne dis 40 
Chucks, 
Cushman’ s 4 Jaw Independent........................di8 45 
eS RE ee eee dis 40 
: Geared Scroll........... ...Gis 30 
- 2 Jaw Brass Workers. Fecesdeenvaved dis 30 
™ MN ia ccc cep sebeback ubeevecesecees ...dis 325 
Wescott s Scroll Combination..................... dis 33% 
INGEPENAENt ....00040....00005- i 
- Little Giant Drill. 
Horton’s Universal..............scscccsssees 
* Independent.... 


Whiton’s Independent... 
National Combination 
Sweetland 





mown to the Arts. 


POWDER, FUSE, CAPS, 
Electric Mining Goods, 


=EROULZES, A0D Shh TOOLS FOR STUNT SLASTING, 
THE GREAT 3TUMP AKD BOCK B SALE BY THE 


ES POWDER COMP 
ANNIHILATOR. mated) oy Bag — 5 
Ie We WILLARD, Manageref{ 





Almond Drill 
Morse 
Skinner’s Combination Lathe 






* Independent Lathe 
“~ Universal Lathe........ _ 

a SORE SiccncsiserccetensnpiadavetenMbemiions taghis 
Cutters and Reamers. 
eo cacdassuecteasiees ectataneeed dis 10@15 
Pratt & Whitney dis 10@15 





oS See a ae dis 10@15 





esc 





15, 1892. | THE IRON 


“ TME MESABA RANGE” 


AND WINCHELL’S 


“ TRON ORES OF MINNESOTA.” 


Their Ceology, Discovery, Development, Qualities, and Origin and 
Comparison with those of other Iron Districts. With a 
Geological map, 26 Figures, and 44 piates, 430 

pages octavo, good cloth binding. 


December 


By N. H. WINCHELL and H. V. WINCHELL. 


No such report on the geology, genesis and industrial importance of the ores of the Northwest has 
ever been published. It is indispensable to all who are interested in these subjects, and to none more 
than to the economical geologist. 


Thos. A. Edison said: ‘‘ It is the finest work on Iron Ores ever written.” 


‘This volume is a very valuable work, and fills a long-felt need. Its comprehensive and thorough 
treatment of the subject, and its copious illustrations, make it especially clear and attractive. The 
volume can be read with great profit, not only by those interested in the geology of the regions | 
discussed and in the nature and origin of Minnesota and other iron ores, but also by those engaged 
in the practical development of the deposits and by prospective investors.’’—7he Engineering and 
Mining Journal. 

This work, on which the authors have been engaged for several years, has recently been published 


in a small edition as one of the “ bulletins” of the Minnesota geological survey. The authors fat 


their own expense have issued this separate edition. 


By arrangement with the authors, 


THE IRON TRADE REVIEW 


will handle this volume, and it is able to make this special offer 
There is now in press to be issued very soon a report ou the Mesaba range, 
by H. V. Winchell. It makes a pamphlet of 60-pages, giving a history of recent 





developments and a general account of the method of occurrence of the ores, their 
quality, etc. It is the most complete description of the range yet published. 


We offer the two reports, postpaid, for $3.50, which is the price of 
“Tron Ores of Minnesota”’ by itself. 


THE IRON TRADE REVIEW CoO., 


27 Vincent St., CLEVELAND, O.| 








THE 


GREINER 


Patent Economical 


CAI FO) B.A. 


10 to 50 Per Cent. Saving in Fuel, 


With Corresponding Increase in Quality of 





Iron Melted, Over any Existing Cupola. 


15 Per Cent Saving Guaranteed. 





Can be Applied to any Type of Cupola Now in Use, 


400 IN USE IN EUROPE. 
U.S. REFERENCES CIVEN. 


AGENTS WANTED. 


The Greiner Economical Cupola Co., 


714 Bort Building, 
CHICACO. 
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WO Nic ss onrcss cccccociinipientehenagunsnancipe each tad: dis 15 
Brown & Sharpe, Milling Cutters.... iS 15 
ORT CGE Essie satecccccanpates dis 15 

Crowbars. 

CI yo ccisscewnsiiartatsacistiedceUeaeates waadsedviiaians #8 bh 3% 
BEOR GUE HOT, oes cikisicetisksrccceaiterideimcacipss # lb 3% 
Drill and Drill Sockets. 

Ie IN oa ciccsritacionscintiarasapueesoisaemiodes dis so&10 


Morse Taper and Straight Shank to 14”..dis 50&10 
Morse Taper and Straight Shank Larger 

CINE BO iio iin i csis diet cksveseccctivecieiadixincssneneanaa dis 25 
Drill SoCBelts. .<..c0s<.. ‘ 
Standard Twist Drills. Yon 
Cleveland ‘“ 










dis 55@s5&5 
sdiscecahas cnecsutuuslieees dis 55@s55&5 

Emery. 

No. 4 to No. 54 to Flour, C. F 
46 gr. 150 gr. F, FF. 

I TN  iicsccxsoncesdaadous 4%ac 5 ¢ 2%c 

¥% kegs # tb.. ‘oi 4%4C 54c 2%c 















Y% kegs # tb §..e sc $c 

10 Ib cans, 10 in case...... 6c 6%ec 5 c¢ 

10 ) cans, less than 10.10 ¢ 10 ¢ 74Cc 
Emery Cloth and Paper. 

Barder, Adamson & Co............ssseeccessees dis 50@50&5 
Se ee dis 50@s50&5 
Emery Wheels. 

PUIG seins ss <cciseclettwnadelidicdeumiacnaueeududntae: dis 55@6o 
Norton’s ....dis 55@6o 
Grant....... ..dis 55@6o 
Sterling...... ecntnandubediveissauskecacsdadanbocldtihaaegibell dis 60 
Cellwigtd..........0..<:. ii dusaseanbionbeceeieselanl dis 10&33% 
Cie ERNIE sais ecacixcasedtceurarvoaauatoedalenueelian rd dis 55 
8, ere = .dis 65@70 
RN isos Aicodc'se cancinsaseds cadyuu sendiion tera scaetaabiasl dis 60 
Vulcanite.... ....dis 60&10 
Hamden..... .--dis 60&10 
SINS ah ivaniensascenasenctakeviiaibalnmaeeaicaeiuees dis 60 
i boa ccckciie cctehaaedmaauiadees dis 60&10@60& 10&10 
Nicho)son dis 60& 10@60& 10&10 

cd ncedtxicheckpiaateiledaaea anes dis 25 
Kearney & OOD ccc tems cas -dis 60&10@60&10& 10 


py ae, a ee ee dis 60& 10@60& 10& 10 





PN I id dig cass ons dceateconceutareed dis 60&10@60& 108& 10 
Disston’s... ptnidedinaagbtencolapecdvakeanvtueceerete dis 65@70 
NE CONOR isan cscs cdcersisorsetbtteatauseeeadioneda coal dis 70 
ee dis 25 


Cai i icincxccccttenncccennes 


REYNOIGS WLS.” TRANG Cmte. ciicccssciscscntcnscvaced dis 50 
Industry File Works, Hand Cut..........0.......... dis 50 


i pn Se ee aR aaa 
Atha new list, Jam. 15, 1887...........cccccecceeee 
Hez avy hamme Ts and sledges under 5 Ibs. 





= over 5 fbs............... 12¢ 
Jack Screws. 
a | en en eee dis 75 


Nuts and Washers. 
Sizeofboltinches 4% 5-16 % % % %Z% 1 





4 % 
| Square 42 4% 4 3% 3% 
Hexagon % 6 5% 5% 


3 
5 
WAGKOEB secdscigsienss 9 5 4% 4% 4% 
In lots less than 100 Ibs, @ bh add %e., 1D Rooms 


| add Ic to list. 


Nails (wire). 





SAGE TONG Sls SI a isan ssn dniclodiciemsdbimawipidocockisaic’ dis 75 
Standard Penny Nails, eg card rate 
Cg ee ra a $1.70 
\ Less than car lots.. .$1.80 


Oilers. 
MMI SUNN Fe ME tii ons dncaritchtekceeadadieodnicad mente 
Brass and Copper 
Malleable (Hammer’s), No. : 
$4.00:s INO. 3, $0.40 FP GOB vic ccccesscocccceces dis 10@10&10 
Packing, Steam. 
Boston Belting Co.................. 
American Packing He -Mp... 
Russia 
Italian mw 
Plumbago Piston 
MNO hicta devs caved ivuscectenNvnbarvaediecit 
Morrison’s 
Square Flax “ 
Sheet Rubber.......... 
Excelsior Rubber 









{Full Rolls... 


i soc 
ey Sen ee ee ) Less than Full ‘Rolls. boc Ih 
} CR POO: COMME NG. «ck on cdehisannsissthencedettlnscedbb ® Ib 75 

Picks. 
Railroads, ps 2 RS Be ee ee Aen $12 dis 60 


6 to 7 Ibs 





Pulleys. 
iron Pulleys, Walker (lets. sich vcnsicctelenceia dis 40 
Medart Pulleys i 
Split Wood Pulleys... 





Rivets. 
Iron, Thousand, list November 17...... dis 40@40&10 
Iron, Ordinary, Cooper’s Block and Carriage 
list November 17 dis 40@40&10 









SA iin sectincasivdgeteaiceacatemetaiaaiaes dis 50@s50&10 
Disston’ a Pee ee ari dis 40&10 
Band cciessondwesscueueatice kaeaniL dis 25 

Scroll coos et 

Hack Saw Stubs. dis 2 
Eureka. ee ’ ..dis 20 

ms OY: EMRE asttndesthiiensocaaes is 20 


Saw Swa@es-Distoi’..1.......c0cccceassccaisscsacaiee des dis 30 





Atkins’ Circular Saws................cceses wis 408&45 
Mill, Mulay and Drag Saws........ dis 4o&10 
- Wood gee ee ee ee ES dis 40&10 
_ Silver Steel Diamond Cross-cut 
SGWS....:,.. o teessagetedele joc per ft 
Dexter Cross-cuts.............0, 5o0c 4 
RN ax cckganest ‘is alain 
oh Tuttle Tooth Cross-cuts.............. 25¢c 


One-man Cross-Cuts....cccceccccceees -~..“ 
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No. I Handles pequaglaseesdessecectcscessesevcessess 23¢ per pair 
BET). obs temtmmnienadeebseeeoncnenpnpincions 16¢ . 
Excelsior Saw Tools................00...s0sssssssees $6 per doz 
Perfection “ a. a 






‘ 7 “54 Mulay.. 
Taps. 
Cards, Hand and Nut to 2 a Se dis 50 
eS Ste” he,  plaeaapeannraced dis 50 
Morse “ % op IS spend dis 50 


Pratt & arma A ™ ny new list.....dis 10 
Machine Screw Taps di 















Pipe en ag to 2% in lis 7 
Stay Bolt Taps... lis 25 
Stove Bolt Taps... dis 55 
as sicbnensresendacensabobaaneeereescceenesooseoss dis 40 
Solid Box dis 60 
Parker’s ...... dis 20@25 
Prentiss....... dis 20 
PE iiatscrcinmevasntacssnncsininccccoscoccunpsessened dis 25@30 
IEE iisidiabiiaiincssdctventsscscscecnsccceeboenccsoneseveteees dis 30 
I Lit atin cnaccinbbe. achetuaesbebocrneocsenbed dis 40 
ER it icl Lieniastnintuiaaciyecieubenatbsesetcstsind dis 15@20 
TE iris cinceh Aaa dateininitnasanedbocbedéeencetaced dis 35 
Wire 
New List, Jan. 18, 1884 
EE SetEnd enti ioweteinhsniesbendnevoncrubckgnenedons dis 30 
Re  dichietalitdnnbercwserceubaqperneotenmnabensseccosansiid dis 40 
Bright and annealed, Nos. o@I8..... dis 70&10@75 
Nos. 19@26...... dis 75@75& 5 
- “ Nos. 27(@36...... dis 75&10& 5 
Coppered Nos. o to 18, market list — dis 70@70& 5 
Galvanized Nos. o to 18 tt eiienceennee is65&, 5 
Tinned market Nos. 0 to 18..............-scseeeeee0s dis 67% 
Aisa cthecninaiuakcn doexsescuesteonsenneenstinenabll 
Tinned Broom Wire 
annealed Fence, — PE Dirscninecreecmnaapennnd ain 75 


Annealed Grape, Nos. Io to I4.. dis 75 
..95¢ # Ib dis 30 


Stub’s Steel Wire regular caiemivaniie ; 
Wrenches. 





dis 50 
..dis 70&10 





Coe’s genuine...... 
Girard Standard 






Agricultural ... ..dis 75&10 
ES Ee eer dis 55&10& 5 
Bemis & Call’s Combination..............-..:se00.+ dis 35 
Donohue’s E ngineers Srseeliaineesienseqacenuonoccsis dis 20& 10 
Lamson & Sessions Engineers.....................++. dis 60 
Billings & Spencer’s Drop Forged perseenperionid dis 25 
lea at Me ree ee dis 25 
a a dis 50 





CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE UPSON NUT CO., Manufacturers of Nuts, 
Washers, Carriage, Machine, Plow and Ele- 
vator Bolts, Coach Screws, etc. 


Steel apes and Stencils. 


\LEHARTY, J. H. & Co., Rubber Stampes | 


Seals, Stencils, Automatic Check Punchs, 
and Numbering Machines. 92 Seneca St. 


GEORGE PEMBERTON, 
New York. 





18 Broadway, - 


Mining Mineral and Timber Lands. 





Municipal Bonds, Farm and City 
Mortgages, Short Time Paper. Large 
Tracts : f Florida Phosphates and Ham 
mock Lands. Investment Securities of 
all kinds bought and sold on commission. 


Correspondence Solicited. 


THE §. T. W. EJECTOR. 


oi SIMPLEST, BEST and 
CHEAPEST PUMP made. 


SEND FOR CIRCULAR. 





199 JEFFERSON AVE., 
Detroit. Mich. 


VICTOR COLLIAU, 


Sole Manufacturer of the 
Improved Patent 
HOT BLAST 


COLLIAU CUPOLA. 


ADDRESS: 
287 Jefferson Ave., 
DETROIT MICH. 














WILLIAM [0D & CO. 


YOUNGSTOWN, OHIO. 


THEPORTER-HAMILTON ENGINE 


SINCLE,COMPOUND & CONDENSING 
Blowing Engines. 

Hydraulic Granes 

x and Accumulators, 
‘Heavy Special Machinery. 


ENGINE CATALOGUE ON APPLICATION- 









© 
THE. 











cd PASTE a INGO S 


158 Svbenior Sr. 











THE INDISPENSABLE LATHE DOG, 


THE INDISPENSABLE LATHE DOGS can beattached to work 
after the work is centered in the lathe. They can be used equally 
as well BETWEEN COLLARS as upon plain or straight work. 


DROP FORGED FROM BAR STEEL. 





No.1 I takes from ¥% to 1{% inches, price, COCR ses sez $1 50. 
y : 4 to 2% Wibcuiesé “ 4 

wf: 2 Ba 2 ag Bee ee 3 50. 

Price, per set él thane, to take ies Kt to 3% in....... 7 50. 


PALMER, CUNNINGHAM & CO., fi td, 


607 Market St., PHILADELPHIA, PA. 














IRONCLAD PAINT CO. iron ciad Paint Co. 


Factory, 75 & 77 Central Way. Sec. & Treas., No.3 Case Build’g, 


CLEVELAND, OHIO. 





And get the genuine article, and 
save liability of suit for using an 
article made in violation of the pat- 
ents issued to Wm. Green, and now 
owned by this Company. 


IRON CLAD PAINT is the 
most durable, most 
fire-proof and Cheapest 
Paint made. 


» FURNISHED ‘both Dry and 

P Ground in Oil 

USED BY;NEARLY ALL THE 
RAILROADS. 


IRON CLAD 








Zrade Mark Patentec. 
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GODFREY Fi BREMER, 


MANUFACTURER OF 








Hand and 
Power Punch- é * Sei) LTR a < This Electrical instrument, which is operated bv either 
ing and We Bom Seuenittineceereese battery!or magneto generator as preferred, is designed to, 
amg ang i Rt oS and does, keep an exact record of the doings of the Night 
~ A 


} Watchman in any establishment where it is in use. It is 
an active and faithful guardian of your premises during 
i} the night. It is simple, reliable and absolutely infallible. 
# Cannot be tampered with without certain detection. 


Shearing 
Presses, s, Dies 





and Special 


Thousands of testimonials from’the first concerns in the 








Machinery land. Send for catalogue to 
for Bar and THE CLEVELAND ELECTRICAL M’N’F’G CO. 
Sheet Metals, 44 and 46 Sheriff Street, - - - Cleveland, 0. 
Ete., Ete. A. B. FOSTER, Treas. and Gen'l Manager. 





Class B. mt 3. 6 
Send for Illustrated Circular. FO R SALE "BO | LERS.” (NEW. 





Mention this'paper. Kalamazoo,’:Mich. One 45 H. P. 54” diameter 48—3%4"x12" tubes Dome 30"x30"” 
“a 50 54” “a 48—34"x14" ‘ os S838!" 
o 40 vA 4s” si 44—3"'x12" st a "x26!" 
85 62" 52—4"x17"" - No ‘Dome. 
‘ 
THE STIRLING — FOR SALE (Second-hand Boilers) *° A 'BARCAIN.’’ 


8 Boilers, 80H. P. each, 60” diameter, 16ft. long, 4” tubes, nearly new, ‘‘Otis” Steel. 
Taken out to make room oe boilers. Fronts and all castings and trimmings 


The Variety [ron Works on, 


55 sonentom AVENUE, CLEVELAND, OHIO. 
“ELE: (4 LOFE: INJECTOR. 


Pat. April 19, 1892. 


Automatic. 





Simple, 
Durable, 
Warranted. 


SUCTION 106 Canal St., 


EACLE LUBRICATOR CoO., CLEVELAND, O. 


Is economical in fuel and repairs, ‘, 
practically self-cleaning. 4 man- ron . (| | al i ne . BE arrows 
holes give access to every tube. FOR ALL PURPOSES. 


It will pay you to investigate be- 
fore purchasing elsewhere. ,- - 


THE STIRLING COMPANY, 


General Office, Pullman Bidg., Chicago. 








Qleveland Office, 32 Lake St. 


JOHN ADT & SOW, 










NEW HAVEN, OONN. Also McNEIL’S PATENT BALANCED CHARGING BARROWS. 
Before placing fall orders in this line, write us for prices. 
ie nas eae THE AKRON TOOL CO., AKRON, Oo. 
ufacture. 





FROM {-4 TO 15,000 POUNDS WEICHT. 
AUTOIIATIO True to patterns, sound, solid, free from blow-holes and of great 
. ' ' strength. 
Wire Straightening ai Stronger and more durab wd than iron forgings in any position, or 
for any service whateve 
P ’ 60.000 C RANK SHAFTS may 50,00) GEAR WHEELS of this steel, 
Cutting Machines, now running, prove this. 
‘re case ads, Rockers, Piston-Heads, ete for Locomotives, STEEL 


AST IN S of every desc ion. 
BUTT MILLING wa Send for flamer Bn! aed pric e Ay . 
nesinaa ising CH ESTER STEEL CASTINGS co., 
Riveting Machines, WORK 
— Foot Presses, CHESTER, PA. § 407 LIBERTY STREET. - PHILADELPHIA, PA. 


———- MOULDING SAND, FIRE SAND, 
L. K. COMSTOCK. Fire Clay, Fire Brick, Circle Brick for lining cupolas 


ti Elastici Rotary-Blow Riveting Machine. 








Consulting Electrical Engineer, Bristle Brushes, Steel Wire Brushes, Bellows, Riddles, 
1419 Monadnock Bidg., CHICAGO. Shovels, Foundrv Facings. Foundrv Barrows, Pig Iron 
hati | Barrows. 
R ; - PLANS. - . : THE BEST GOODS AT REASONABLE PRICES. 


cS: | ae 2. ah ‘THE J. DOWNERD & SON CO., ZANESVILLE. O. 






















CAeMUL 


SEND POR CATALOGUE. (JQP. Lake & 


RELIABLE 
1892. 


—S 
SSS 





Kirtland Sts,, Cleveland, 0, wae ox nso, 





TEE EART 2 DETROIT 
Emery Corundum Wheels and Machinery. , 
Writeto J. WENDELL COLE, M. E., 


8@- N. B.—Also Agent for WM. SELLERS & Co.’s SPECIAL TOOL GRINDER and 





and Wisconsin. 


District Manager, Box 152, Chicago, Ill., or Box 84, Columbus, O. | 


Twist DRILL GRINDER WITH POINTER, for Pennsylvania, Ohio, Indiana, Illinois 


UNIVERSAL RADIAL 
RADIAL DRILLING MACHINE 


= = THREE DESIGNS. SIX SIZES 





EMBODY All DESIRABLE FEATURES 


_= PRICES$450°& UPWARD 
~~ UNIVERSAL RADIAL DRL 


| 
} 











SO.00OO 
Penberthv Automatic Injectors 


IN THE HANDS OF 


60,000 ENCINEERS 


SIMPLY SHOWS THAT 


nm 60,000!fENCINEERS know a good thing when 
they see it. 


Every Injector Guaranteed. Send for prices. 


PENBERTHY INJECTOR CO., Detroit, Michigan. 
E. H. JONES & CO., 


ENGINEERS & CONTRACTORS. 54 Frankfort St., Cleveland, 0. 


Steam Plant Complete. Engines, Boilers, Pumps, Heaters, Etc. 
Steam and Hot Waters Heating. 


STURTEVANT’S BLOWER,COILS,Etc.,for Hot Blast Heating. 











Awarded the CRAND PRIZE at the Paris Exhibition. 


FSEND FOR THIS ROOK 


TINY 


, : on, MASS. " = =a 
= 30" 8 OLIVER . * 
“> ye 
; ae 32 N. SST, 
T HP 
Pt 408 Levis BLOCK, 
CLEVELAND,O.412 PERRY-PAYNE BG ~ Sae= 


cavCAGO, ILL ¢ JEFFERSON ST, 
MINNEAPOLIS, MINN. 604 CORN EX 


*~ NEW ORLEANS,LA.S7 CARONDELET ST, 


Cleveland Office, 412 Perry-Pavne Building, Cleveland, O. 





FIRE BRICK. SILICA BRICK. 


uns: | J. J.SHEPARD,| "™“* 
J), J, MANUFACTURER. ‘Shepard, 
SAVACE, 35 to45 RIVER ST., - CLEVELAND, OHIO. | O, 
SAND, | NO. |, 
GROWN, | TILE and SPECIAL SHAPES, |”,,Pressed, 





FIRE CLAY. FIRE SAND. 


| 
NEW IMPROVED 

$60 8 and 9 inch Screw-Cutting 

Foot and Power Lathes. For 
weight, proportion, accuracy 
and trueness, price consider- 
ed, it excels anything in the 
B market. Catalogue free. Cor- 
Pen respondence solicited. Will 
® guarantee all our tools to be 
as represented. Address 

THE SIDNEY MACHINE £O,, 
217 Main Ave. Sidney, 0.,U.S.A. 








SHEPARD’S NEW $60 


SCREW CUTTING 


Foot Lathe 


Foot & Power Lathes 
Drill Presses, Scroll Saw 
Attachm’ts, Mandrels, 
Chucks, Twist Drills, 
Dogs, Calipers, etc. 
Lathes on trial, Lathes 
* on payment. Send for 
| catalogue of Outfits for Amateurs or Artisans. 
| Address H. L. SHEPARD, Agt., 


124 East Second,St., CINCINNATI, O. 


Cap Lathes. $1.25 








| geome 


m INDUSTRY FILE WORKS, 
A. & H. GOUGH, Props., 


Manufacturers ox 


Files & Rasps, 


Equal to the Best English File. 
OLD FILES RE-CUT. 


ALL KINDS OF JOB GRINDING. 
OFFICE & WORKS, 
48 COLUMBUS ST., 
CLEVELAND, - O, 


Cc. GOUGH, Manager. 
Mention this paper. 


‘OIHOONWI3N319 _ Fi 





BAL IS 


For all Anti-Friction Purposes. 


Bicycle Balls a Specialty. Practically Perfect 
Spheres of any Size. 














UNIVERSAL#2PLAIN 


5 MILNGNACEINES 


EXGLUSIVE SPECIALTY 
: ss — 


DDRE 


| — A ® oh 
ents THE CINCINNATI MILLING MACH C® 











-> CINCINNATI. O< 





Xa RiGee; 
in aE re. a 




















